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1.0) INTRODUCTION 

Blakely Environmental Investigations, Inc. (BEll) was contracted by Greve Financial 

Services ((31 0) 753-5770) to prepare a groundwater monitoring work plan for the former 

Angeles Chemical Company, Inc. facility located at 8915 Sorensen Avenue, Santa Fe Springs, 

California (Sec Figure I, Site Location Map). The work plan details the proposed work as 

requested by the Department ofToxics Substance Control (DTSC) corrcspondance dated 

September 18, 2001. 

2.0) SITE LOCATION AND HISTORY 

The site is approximately 1.8 acres in size and completely fenced. The site was bound to 

Sorensen Avenue on the east, Liquid Air Corporation to the northwest, Plastall Metals 

Corporation to the north, and a Southern Pacific Railroad easement and Mckesson Chemical 

Company to the south. 

The property was owned by Southern Pacific Transportation Company and was not 

developed until 1976. 

The Angeles Chemical Company has operated as a chemical repackaging facility since 

1976. A total of thirty-four (34) underground storage tanks (USTs) existed beneath the site. Two 

USTs, one gasoline and one diesel, and ten chemical USTs were excavated and removed under 

the oversight of the Santa Fe Springs Fire ~artment. Twelve (12) chemical USTs were 

decommissioned in place and slurry filled. ,The remaining ten ( 10) USTs are currently used as 

secondary containment for spill prevention. hemicals which have been stored and used on site 

include, but are not limited to, acetone, methylene chloride, 1,1,1-trichloroethane (1,1,1-TCA), 

tetrachloroethene!JCE),. methyl ethyl ketone (MEK), toluene, xylene, kerosene, diesel, and 

unleaded gasoline. 1,\.~"' , (}., ' r so'\::!<·.·~·,,,,? 

In January 1990, SCS conducted a site investigation. SCS advanced eight borings from 

5' below grade (bg) to 50' bg. Soil samples collected and analyzed identified benzene, 1,1-

Dichloroethane (1,1-DCA), 1,1-Dichtoroethene (1,1-DCE), MEK, methyl isobutyl ketone 

(MIBK), toluene, 1,1,1-TCA, PCE, and xylenes at detectable concentrations. 

In June 1990, SCS performed an additional site investigation at the site by advancing six 

additional borings advanced from 20.5' bg to 60' bg, A monitoring well (MW-1) was also 

installed. Soil sample analysis identified detectable concentrations of the above mentioned 

VOCs in addition to acetone and methylene chloride. Dissolved benzene, 1,1-DCA, 1,1-DCE, 

PCE, TCE, and trans-1,2-dichloroethene were detected in MW -I above maximum contaminant 

levels. 

Between 1993 and 1994, SCS performed further testing at the site. Soil samples were 

collected from nine borings. Five borings were converted to groundwater monitoring wells 
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MW-2, MW-3, MW-4, MW-6, and MW-7 (See Figure 2, SCS Well Location Map). The 

predominant compounds detected in soil were acetone, MEK, MIBK, PCE, toluene, l, I, 1-TCA, 

TCE, and xylenes. Groundwater sample collection performed in February 1994 by SCS 

identified the following using EPA method 624 (laboratory results included in Remedial 

Investigation Report dated August 1994 by SCS): 

Component Analvzed MW-1 MW-2 MW-3 MW-4 MW-6 MW-1 

Benzene 194 <100 63 Ill 795 46 
1,1-DCA 649 I 130 85 1.410 2 260 2,130 

12-DCA <100 <100 <SO <100 1 140 31 

11-DCE 2,210 2,460 2.800 806 1,240 151 

Etby1benzene 333 1,720 115 I 180 1,910 45 

Methylene Chloride 1 220 2,980 6,530 4 760 21 400 <50 

PCE 662 2 150 5 370 3,320 2 130 134 

Toluene 560 7.390 579 12 700 13,500 398 
111-TCA 9 370 3,470 444 36200 114 000 90 

TCE 7.160 3 040 1130 14,300 1 320 45 

Xylenes l 750 7 790 1 014 4,362 4 710 186 

Units ui!IL ul!iL ull/L ul!iL ul!iL ui!!L 

In 1996, SCS performed separate soil vapor extraction pilot testing beneath the site at 

approximately 10' bg and 22' bg. Laboratory analysis identified maximum soil vapor gas 

concentrations as l,l,l·TCA (30,300 ppmV) with detectable concentrations of 1,1-DCE, TCE, 

methylene chloride, toluene, PCB and xylenes. The maximum radius of influence from the 

various extraction units used were measured as 35 feet at 10' bg and 80 feet at 22' bg. 

In November 1997, SCS performed a soil vapor survey at the site. Soil vapor samples 

were collected at twenty-three locations at 5' bg. In addition, soil vapor samples were collected 

at 15' bg in five of the twelve sampling points (See Figure 3 for SCS Soil Vapor Survey). The 

soil vapor survey identified maximum VOC contaminants near the railroad tracks on site, the 

location where a rail tanker reportedly had an accidental release. 

In July 2000, BEll contracted BLC Surveying, Inc. to perform a site survey. Well 

locations were recorded using the California Plane coordinate systems. A copy of the survey is 

on file with the DISC. 

In September 2000, Blaine Tech Services, Inc. gauged the six on-site monitoring wells 

(MW-1, MW-2, MW-3, MW-4, MW-6, and MW-7) under the supervision of BEll. Free product 

(FP) was identified in monitoring well MW-4 at 0.21-feet in thickness. Approximately 0.5liters 

ofFP were removed from the well and placed in a sealed 55-gallon drum. 

BEll performed a soil vapor gas survey at the site from November 27 to December 1, 

2000. A total of36 soil vapor sample points, labeled SVI through SV36, were selected by BEll 

and approved by the DTSC for analysis. Two discrete soil vapor samples were collected from 
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each soil vapor sample point, one at 8' bg and one at 20' bg. SVI was an exception since the 
first soil vapor sample was collected at 10' bg instead of8' bg (See Figure 4 for BEll soil vapor 
sample locations). Based on the soil vapor sample results, BEll identified relatively low level 
concentrations ofVOCs in the silty clay soils at 8' bg. However, the concentrations ofVOCs 
are significantly higher in the sandy soils at 20' bg in OU-1. Results were submitted to the 
DTSC by BEII in a Report of Findings dated January I 0, 2001 with laboratory reports (BEll 
Report of Findings dated January 10, 2001). 

On November 30, 2000, Blaine Tech Services, Inc. (Blaine) was contracted to perform 
groundwater sampling at the site. Groundwater monitoring wells MW -4 and MW -6 identified 
were not sampled due to insufficient water and presence of free product. These wells were 
installed to monitor a perched groundwater body to the north. Free product was identified in 
MW -I during sample collection, upon completion of well purging. The potentiometric 
groundwater level was above the well screen. Groundwater purging lowered the potentiometric 
level below the screened interval, allowing free product to enter. Groundwater sample analysis 
identified thirteen constituents of concern (COCs) in the dissolved phase as VOCs only. 
Laboratory analysis of metals and SVOCs identified concentrations below allowable levels for 
those constituents. Results were submitted by BEll to the DTSC in a Report of Findings dated 
January I 0, 200 I with laboratory reports. 

The remaining USTs have been excavated or slurry filled for closure under the 
supervision of the Santa Fe Springs fire Department. A report was submitted to the DTSC upon 
completion. 

3.0) REGIONAL GEOLOGY/HYDROGEOLOGY 

The site is located near the northern boundary of the Santa Fe Springs Plain within the 
Los Angeles Coastal Plain at an elevation of approximately \50 feet above mean sea level. 
Surficial sediments consist of fluvial deposits composed of inter-bedded gravel, sand, silt, and 
clay. Available data from California Water Resources Bulletin No. 104 (June 1961) indicate that 
the surficial sediments may be Holocene and/or part of the upper Pleistocene Lakewood 
Formation which ranges from 40 to SO feet thick beneath the site. The Lakewood Formation has 
lateral lithologic changes with discontinuous permeable zones that vary in particle size. 
Stratified deposits of sand, silty sand, silt, and fine gravel comprising the upper portion of the 
lower Pleistocene San Pedro Formation underlies the Lakewood Formation. 

The site lies within the Central Basin Pressure area, a division of the Central Ground 
Water Basin, which extends over most of the Coastal Plain. The Gasper aquifer, a part of the 
basal coarse unit of Holocene deposits, is found within old channels of the San Gabriel and other 
rivers. The Gasper aquifer may be 40-feet in thickness, with its base at a depth of about SO to 
100-feet bg. The underlying Gage aquifer is found within the upper Pleistocene Lakewood 
Formation. The Hollydale aquifer is the uppermost regional aquifer in the San Pedro Formation. 
Bulletin 104 indicates that this aquifer averages approximately 30-feet in thickness in this area, 
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with its top at a depth of about 70 feet bg. The major water producing aquifers in the region are 

the Lynwood aquifer located approximately 200-feet bg, the Silverado aquifer located at 

approximately 275-feet bg, and the Sunnyside aquifer located at approximately 600-feet bg. 

4.0) SITE GEOLOGY/HYDROGEOLOGY 

SCS identified silty clays with some minor amounts of silt and sand in the shallow 

subsurface from surface grade to approximately 15' bg. Below the silty clay, poorly sorted 

coarse-grained sand and gravel from 15' bg to 26' bg. A less permeable silty clay layer was 

identified by SCS between 35' and 50' bg, which contains stringers of fine sand and silt that is 

part of the Gaspur/Hollydale aquifer. 

Two aquifers were identified by SCS during subsurface investigations performed at the 

site. A perched aquifer was encountered at approximately 23' bg and the Gaspur/Hollydale 

aquifer was encountered at 20' to 35' bg by SCS. The groundwater gradient flows to the 

southwest as identified by SCS. In September 2000, the groundwater was identified between 

25.98' bg to 36.15' bg beneath the site. 

5.0) SCOPE OF WORK 

The purpose of the proposed groundwater monitoring is to provide data regarding the 

piezometric surface, water quality, and the presence of free product (FP), if any on a quarterly 

basis to the DTSC. Groundwater monitoring will consist of such activities as water level 

measurement, well sounding for detection ofFP, collection of groundwater samples, field 

analysis, laboratory analysis, and reporting. The proposed work will be performed as follows: 

The depth to groundwater will be measured quarterly in each well using a 

decontaminated water level indicator capable of measuring to with IIIOOth of a foot. Prior to 

and following collection of measurements from each well, the portions of the water level 

indicator entering groundwater will be decontaminated using a 3-stage decontamination 

consisting of a potable wash with water containing Liquinox soap followed by a double purified 

water rinse. Wells will be monitored in the order of least contaminated to the most contaminated 

based on past analysis. For the Angeles Chemical Co. wells, the following order of wells will be 

followed: MW-7, MW-3, MW-2, MW-1, MW-4, and MW-6. 

The well box and casing will be opened carefully so that no debris or dirt falls into the 

open casing. Any water that may have seeped into the well box will be removed prior to 

opening the well. Once the well cap and J-Plug are removed, the water level indicator will be 

lowered into the well until a consistent tone is registered Several soundings will be repeated to 

verify the measured depth to groundwater. The depth of groundwater will be measured from a 

reference point marked on the lip of each well casing. A licensed surveyor has surveyed the 

elevation of each reference point. The result will be recorded on the field sampling Jog for each 

well. Other relevant information such as physical condition of the well, presence of hydrocarbon 
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odors, etc. will also be recorded as appropriate on the field sampling log. 

The well sounder used for this project will also be equipped to measure FP layers thicker 
than 0.1 inches or a separate product measuring device will be employed. FP will be indicated 
as light non-aqueous phase liquid (LNAPL) or dense non-aqueous phase liquid (DNAPL). IfFP 
is detected, a clear disposable plastic bailer will be lowered into the well for sample collection 
and recovery. If sufficient product is present to allow recovery, this will be done during the 
initial monitoring round and durin!li any subsequent round when FP appears in any well. 

~9 ,.i.l .,,)<, :. ? 

Groun~ampling will be conducted immediately following groundwater depth 
measurements. Free product present within any well will also be sampled and characterized. 
Provisions for FP monitoring, sampling for removal are presented in a separate section below. 

Groundwater samples will be analyzed for the following constituents: 

~J.J\1\G::> 
• Volatile organic compounds (VOCs) using EPA Method 8260. 
• Title 22 (CAM 17 heavy metals) metals using EPA Method 6010 and 7471 for mercury. 

Duplicate samples will be obtained at a rate of one per every ten analyses. Duplicates 
will be taken from a random well selected from wells that have previously contained detectable 
levels of compounds. 

S.l) Well Purging and Measurement of Field Parameters 

Wells will be purged and sampled in the following order MW-7, MW·3, MW-2, 
MW ·I in order to minimize the potential for cross contamination. 

The wells will be purged and sampled by Blaine Tech Services, Inc (Blaine). The 
purge protocol is presented in the Field Sampling Plan, Appendix A. 

Prior to purging, casing volumes will be calculated based on total well depth, 
standing water level, and casing diameter. One casing volume will be calculated 
as: 

where: 

V is the volume of one well casing of water (in gallons, 1 ftl = 7.48 gallon); 
d is the inner diameter of the well casing (in feet); and 
his the total depth of water in the well- the depth to water level (in feet). 

A minimum of three casing volumes of water will be purged unless wells are 
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purged to dryness. The purge rate will not exceed one gallon per minute. Water will be 

collected into a measured bucket to record the purge volume. All purged groundwater 

will be containerized in 55-gallon hazardous waste drum for disposal at a later date. 

Prior to the start of purging in the middle of purging each casing volume, and 

after each well casing volume is purged; water temperature, pH, specific conductance 

(EC), and turbidity will be measured using field test meters and the measurements will be 

recorded on Well Sampling Records. Samples will be collected after these parameters 

have stabilized; indicating representative formation water is entering the well. Three 

consecutive measurements that display consistent values of all parameters will be taken 

prior to sampling. The temperature should not vary by more than+/- 1 °C, pH by more 

than 0.1 pH units, and specific conductance by more than I 0 percent from reading to 

reading. Turbidity should be less then 5 NT Us. If these parameters have not stabilized 

after five casing volumes have been purged, purging will cease, a notation will be 

recorded in the field sampling logs and samples will be collected. Notations of water 

quality including color, clarity, odors, sediment, etc. will also be noted in the field 

sampling logs. 

If a well de-waters during purging and three casing volumes are not purged, that 

well will be allowed to recharge up to 80 percent of the static water column, and de­

watered once more. After water levels have recharged to 80 percent of the static water 

column, groundwater samples will be collected. 

All field meters will be calibrated according to manufacturers' guidelines and 

specifications before and after each day of field use. Field meter probes will be 

decontaminated before and after use at each well. The name, model, and serial number 

of the field meters will be recorded on the field sampling log. The calibration standards 

used and expiration dates will also he recorded on the field sampling log. Any deviations 

noted during the day (e.g. meter drift) must also be recorded. If the meter drift requires 

an adjustment to any final values for field parameters, the results must be flagged in the 

database. 

5.2) Well Sampling 

Prior to sampling each well, the water level will be measured and the well purged 

as described in the previous section. Wells will be allowed to recharge for at least 15 

minutes prior to sampling following a purge cycle. 

At each sampling location, all bottles designated for a particular analysis will be 

filled sequentially before bottles designated for the next analysis are filled. If a duplicate 

sample is to be collected at this location, all bottles designated for a particular analysis 

for both sample designations will be filled sequentially before bottles for another analysis 

are filled. 
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Groundwater samples will be collected by lowering a disposable bailer into each 
well. Groundwater will be transferred from the bailer directly into the appropriate 
sample containers with preservative, if required, chilled, and processed for shipment to 
the laboratory. When transferring samples, care will be taken not to touch the bailer­
emptying device to the sample containers. 

Vials for VOC analysis will be filled first to minimize aeration of water in the 
bailer. The laboratory will provide vials containing sufficient HCI preservative to lower 
the pH to less than 2. The vials will be filled directly from the bottom-emptying device. 
The vial will be capped with a cap containing a Teflon septum. The vial will be inverted 
and tapped to check for bubbles to insure zero headspace. If an air bubble appears, the 
vial contents will be emptied into the purge drum, the vial discarded, and a new sample 
will be collected in new vials that have been prepared with preservatives. 

Groundwater sample collection for dissolved metals will follow. The laboratory 
will provide 500 mL poly containers containing sufficient HN03 preservative. The 
containers will be filled directly from the bottom-emptying device. 

New nitrile gloves will be worn during by sampling personnel for each well to 
prevent cross contamination of the samples. A solvent free label will be affixed to each 
sample container/vial denoting the well identification, date and time of sampling, and an 
identifying code to distinguish each individual bottle. 

5.3) Sample Handling 

VOA vials and 500 mL poly containers, including laboratory trip blanks and rinse 
blanks, will be placed inside of one new Ziplock bag per well and stored in a cooler 
chilled to approximately 4°C with bagged ice. Water samples will be logged on the 
chain-of-custody fonns immediately following sampling of each well to insure proper 
tracking through analysis in the laboratory. 

5.4) Laboratory Analysis 

Water samples will be transported to Applied P & Ch Laboratories, a certified 
laboratory by the California EPA to perform the requested analysis. Samples will be 
analyzed on a nonnal turnaround basis under the QNQC protocols presented in the 
Quality Assurance Project (See Appendix B). Samples will be analyzed in accordance 
with USEPA SW-846 methods (USEPA, June 1998). As stated above, groundwater 
analysis to be performed during the initial sampling event include the following: 

• Volatile organic compounds (VOCs) using EPA Method 8260. 

• Title 22 (CAM 17 heavy metals) metals using EPA Method 6010 and 7471 for 
mercury. 
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S.S) Reporting 

Groundwater monitoring and sampling reports will be submitted to DTSC on a 

quarterly basis. Reports will include the following information: 

Results of groundwater elevation and FP monitoring. 
Well purging and sampling protocols. 
Laboratory analytical results and chain-of-custody documentation. 
Groundwater contour map indicating current flow conditions. 
Tabulated well construction and elevation data. 
Tabulated analytical results including historical data. 
QAIQC assessment. 
Copies of groundwater Field Sampling Logs. 
Results ofFP and disposal (as appropriate). 
Detailed description of any deviation from the work plan. 
Assessment of significant changes since the previous reporting period. 
Summary and recommendations, including a discussion of any outstanding issues. 

The report will be signed by the registered civil engineer under whose supervision 
the monitoring was conducted and by each member of the field team. The report will 

contain a table of contents and numbered pages. 

5.6) Schedule 

Initial groundwater level monitoring and well sampling will be performed prior to 

October 31, 200 I. Groundwater monitoring will be performed on a quarterly basis 
during the last week of January, April, July, and October. Any additional installed 
groundwater wells will be included in the quarterly groundwater monitoring. 

5.7) Waste Management 

Free product will be stored in sealed 55-gallon drums or similar containers for 
period not exceeding 90 days. Stored wastes will be profiled for hazardous constituents 

and characterized as Non-Hazardous, California Hazardous, or RCRA Hazardous, as 
appropriate. 

All wastes including FP, decontamination water, and purge water will be properly 
stored in 55-gallon drums, characterized, and disposed as appropriate. Any 
transportation of waste will be under appropriate manifest. 

6.0) HEALTH AND SAFETY PLAN 

The purpose of the project Health and Safety Plan (HASP) is to provide guidelines and 
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procedures to ensure the health and physical safety of people working at the Angeles Chemical 

Company facility. The goal of the HASP is to provide precautionary and responsive measures 

for the protection of on-site personnel, the general public and the environmental. A HASP is 

included as Appendix C. 
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FIELD SAMPLING PLAN 
Former Angeles Chemical Company Site 

8915 Sorenson A venue 
Santa Fe Springs, CA 

1.0 INTRODUCITON 

This Field Sampling plan (FSP) has been prepared by Blakely Environmental 

Investigations, Inc. (BEll) on behalf of Greve Financial Services (Greve). The purpose 

of this FSP is to describe the procedures and protocols that BEll staff will follow during 

quarterly groundwater sampling as part of the remedial investigation at the site. 

Information related to site history and previous assessments are discussed in the Work 

Plan. 

2.0 PROJECT DESCRIPTION AND SAMPLING OBJECTIVES 

Work that will be conducted according to this FSP includes: 

• Collection of groundwater samples for analysis of volatile organic compounds 

(VOCs), dissolved metals, and other chemical and physical parameters (i.e., pH, 

conductivity, temperature). 

3.0 SAMPLE LOCATIONS AND CHEMICAL ANALYSES 

Details of sampling frequency, chemical analyses, and quality assurance/quality control 

(QNQC) protocols are presented in Sections 3.1 and 3.2. 

3.1 Sampling Frequency and Chemical Analyses 

This section describes the sampling frequency of groundwater sampling and chemical 

analytical methods. 

3.1.1 Groundwater Samples 

Groundwater samples will be collected for chemical and physical analysis during 

groundwater sampling operations. Groundwater sampling will be performed on a 

quarterly basis as requested by the DTSC. Groundwater samples will be collected in 

general conformance with the protocols presented in Section S .1.4. 

Groundwater samples will be analyzed using the following methods to obtain data for 

delineating the extent of the constituents of concern (COCs) in groundwater: 

• USEPA Method 8260 for volatile organic compounds (VOCs); 

• USEPA Methods 6000/7000 series for dissolved metals. 
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3.2 Chemical Data Quality Control And Quality Assurance Samples 

QA and QC efforts are designed to check whether laboratory chemical data are of 

suitable quality for their intended purpose. In general, QA and QC activities require the 

collection of additional samples and the comparison of duplicate sample results with the 

results of primary samples. The following sections define the QC and QA samples that 

will be collected. 

4.0 FIELD DOCUMENTATION 

This section describes the field documents to record the daily field events and activities 

during quarterly groundwater sampling fieldwork. 

4.1 Field Forms 

The following forms may be utilized to document field activities. Copies of these forms 

are included in this Appendix. 

• Daily Field Record. A Daily Field Record will be prepared during the course of each 

day summarizing the description and location of work performed, decontamination 

procedures, any materials received on-site, personnel log, and any unusual incidents. 

• Chain-of-Custody Record. Sample collection information identifying sample 

identification, sample collector, date, time, requested analyses, preservation, and 

special handling requirements will be recorded on a Chain-of-Custody Record. 

• Sample Log Control. In addition to the Chain-of-Custody Record, the sample type 

and method of collection will be recorded on a Sample Control Log. 

• Field Instrument Calibration Sheet. Field instrument calibration data will be recorded 

on a Field Instrument Calibration form. 

5.0 EQUIPMENT AND PROCEDURES 

This section presents the equipment and procedures for pre· field activities necessary to 

complete the site investigation fieldwork. 

5.1 Groundwater Sampling 

The following protocols will be followed during groundwater sampling activities. 

Groundwater and free product levels will be measured in all wells on-site with an 

oil/water interphase probe. Free product will be indicated as light non-aqueous phase 

liquid (LNAPL) or dense non-aqueous phase liquid (DNAPL). Groundwater purging will 

then begin in each well using a submersible pump to remove three well volumes of 

groundwater. Temperature, conductivity, and pH will be measured at the beginning and 

middle of groundwater purging, and prior to groundwater sample collection. 
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Groundwater will be collected when the above groundwater parameters are within 80% 

of initial readings. Groundwater samples will subsequently be collected in two 40 mL 

glass VOAs preserved with HCl for VOC analysis and one 500 mL poly container 

preserved with HN~ for dissolved metals analysis. 

5.2 Equipment Decontamination Procedures 

Equipment decontamination procedures are intended to reduce the possibility of sample 

contamination and cross contamination between monitoring wells. All non-disposable 

purging and sampling equipment such as pumps, bailers, and oiVwater interphase probes 

that contact groundwater will be decontaminated with a three-step wash. The three-step 

wash consists of cleaning equipment with potable water with Liquinox® and rinsing with 

potable water and de-ionized water. 

6.0 SAMPLE INDENTIFICATON, PRESERVATION, CUSTODY, PACKING, 

AND TRANSPROTATION PROCEDURES 

This section describes the protocols for the labeling, handling, and transportation of 

groundwater samples collected during quarterly groundwater sampling. 

6.1 Sample Identification 

Each sample collected at the site will be labeled with the following information; 

• Sample identification number; 

• Sample location; 
• Date and time of collection; 

• Initials or signature of person collecting sample; 

• Analyses requested; 

• Preservation; and 
• Any other information pertinent to the sample. 

Groundwater samples will be stored in an ice chest with ice and transported to the 

laboratory for analysis. 

6.2 Chain-Of-Custody Procedures 

Custody of samples must be maintained and documented from the time of sample 

collection to completion of analyses. Each sample will be considered to be in the 

sampler's custody, and the sampler will be personally responsible for the care and 

custody of the samples until they are delivered to the courier service for delivery to the 

laboratory or taken directly to the laboratory. A sample is considered to be in a person's 

custody if: 

• The sample is in the person' physical possession; 

• The sample is in view of the person after that person has taken possession; 
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• The sample is secured by that person so that no one can tamper with the sample; or 

• The sample is secured by that person in an area that is restricted to authorized 

personnel. 

All samples will be accompanied to the laboratory by a chain-of-custody form. The 

chain-of-custody form contains the following information: 

• Project name; 
• Sample numbers; 
• Sampling date; 
• Time of collection of sample (this time must match the time recorded on the sample 

label); 
• Name of person collecting the samples: 

• Sample description; 
• analyses requested for each sample; 
• preservation method and containers used; and 

• any special handling or analysis requirements. 

The chain-of-custody record forms will be completed in ink. When the samples are 

transferred from one party to another, the individuals will sign, date and note the time on 

the form. A separate form will accompany each delivery of samples to the laboratory. 

The chain-of-custody form will be included in the cooler used for preservation and 

transport of samples. The sampling personnel will retain a copy of the form. 

When samples are received at the laboratory, the condition of samples will be examined. 

The results will be recorded by the project laboratory on the chain-of-custody form. 

7.0 INVESTIGATION-DERJVED WASTES 

Water removed from a well during installation, development, and hydraulic testing will 

be disposed of as directed by Greve. Containers used for the storage of 

purge/decontamination water shall be labeled as "investigation-derived waste pending 

analysis." Containers will be located in areas agreed upon by Greve and BEll. All 

containers filled as part of the quarterly groundwater sampling will be properly labeled 

and inventoried as to their contents and source. 
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QUALITY ASSURANCE PROJECT PLAN 
Fonner Angeles Chemical Company Site 

8915 Sorenson A venue 
Santa Fe Springs, California 

1.0 INTRODUCTION 

This Quality Assurance Project Plan (QAPP) has been prepared by Blakely 

Environmental investigations, Inc. (BEll) on behalf of Greve Financial Services, 

(Greve). The purpose of this QAPP is to describe the quality assurance/quality control 

(QNQC) procedures that BEll staff will follow during quarterly groundwater sampling at 

the former Angeles Chemical Company site. The QAPP also assures collection and 

reporting of data that are representative of field conditions suitable for site 

characterization and use in risk assessment 

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

Personnel assigned to the project will be required to familiarize themselves with pertinent 

protocols and procedures presented in the QAPP. Field sampling procedures are 

presented in a companion document, the Field Sampling Plan (FSP), which is included as 

part of the work plan. BEll project team personnel will receive instruction for activities 

planned for this project regarding the objectives ofQNQC controls prior to beginning 

field operations and data compilation efforts. Experienced BEIII staff will oversee and 

review all procedures related to data collection and analysis. 

3.0 QUALITY ASSURANCE OBJECTIVES FOR COLLECTION AND 

MEASUREMENT OF DATA 

Quality assurance objectives are intended to provide guidance for collecting and 

evaluating data for the quarterly groundwater sampling that represent site conditions and 

are suitable for use in the risk assessment. The parameters used to evaluate data quality 

and their definitions are as follows: 

• Precision- measurement of the degree of agreement of replicate data, which is 

Quantitatively assessed based on the relative percent difference or standard deviation. 

• Accuracy - agreement of a measurement with an accepted reference or true value. 

• Completeness - amount of valid data obtained from a prescribed measurement system 

throughout the project as compared with that expected and required to meet the 

project goals. 
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• Representativeness - the degree to which data represent a characteristic of a 

population, parameter variations at a sampling point, or an environmental' condition. 

• Analytical detection limits- selection of analytical methods that obtain detection 

limits that allow evaluation of numerical project goals and are suitable for use in the 

risk assessment. 

Laboratory analyses will include routine analyses of groundwater. The actual number of 

samples is presented in the FSP. Analyses of groundwater samples will be performed by 

Applied P & CH Laboratories of Chino, California (APCL}. HP Labs quality assurance 

manual is nresented in Appendix E. APCL's quality assurance manual is presented in 
.-r·l·r.»l WFJJt. , 

The goals for assessing precision and accuracy of laboratory measurements are consistent 

with those put forth in the descriptions of the above-listed EPA Test Methods contained 

in SW-846 (USEPA, 1996) 600/4-89-017 (USEPA, 1988b) 600/R-93/100 (USEPA, 

1993) and ASTM Annual Book of Standards (ASTM, 1998). If other EPA methods are 

used, laboratory goals for precision and accuracy will be consistent with those put forth 

in these and other appropriate EPA documents, and the laboratory internal procedures as 

included in Attachment A. 

Representative field and laboratory data will be obtained through the use of consistent 

methods of sample collection and sample preservation. These methods, described 

separately in the FSP, include groundwater sampling protocols. 

Comparability of data throughout the project will be attained by recording field and 

laboratory data in consistent units, as well as following consistent methods for collecting 

and analyzing samples as described in the FSP. Parameters commonly or anticipated to 

be measured for this project and their associated units are listed below: 

earameter 
VOC concentrations 

Dissolved Metals 

4,0 SAMPLE COLLECTION AND SAMPLE CUSTODY PROCEDURES 

The sampling and sample custody requirements and procedures to be followed in the 

field and in the laboratory for groundwater samples are described below. 

4.1 SAMPLE COLLECTION 

The procedures that field personnel will follow while collecting groundwater samples are 

presented in Sections 4.0 and 5.0. Departures from the procedures must be documented 

and approved by the Project Manager. 
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4.2 SAMPLE CUSTODY PROCEDURES 

Sample types, identification, collection procedures, and analytical methods will be 

established before field samples are collected. Personnel involved in sample collection 

will be responsible for sample labeling, preservation (where appropriate), transport, and 

tracking until the samples are in the custody of the analytical laboratory or courier 

delivery service for transport to the laboratory. The protocols contained in the FSP 

describe the procedures for sample custody between the time of sample collection and 

receipt of samples by the analytical laboratory. The type of sample container(s) used will 

be recorded in a sample control log and on the chain-of-custody record. Each 

groundwater sample to be submitted for analysis, will be placed or retained in an 

appropriate container, which will be sealed in a sealable plastic bag before being placed 

in a transport cooler with ice (as required for sample preservation) for delivery to the 

laboratory. Sample custody at the analytical laboratory is the responsibility of laboratory 

personnel. 

Laboratory custody and documentation procedures for handling of samples will be in 

accordance with the procedures outlined below. 

A. R~!::eipt of Samples at the Laboratozy. Individuals designated as the 

sample custodians will be responsible for the receipt of the samples at the 

laboratory. Upon sample delivery, the custodians will; 

• Record the date and time on the chain-of-custody 

• Observe and note the physical condition of the sample container(s). 

• Verify that the information on the chain-of-custody record corresponds 

to that on the sample labels and that proper preservation protocols 
have been followed. 

• Record the information on the sample labels into a laboratory 

notebook. 

• Report any sample damage, sample leakage, documentation 
discrepancy, or improper preservation condition to the laboratory 
supervisor and the Project Manager and record this information in the 

laboratory notebook. 

• Sign the chain-of-custody record, including the date and time received, 

and stores the record in a secure location. 

• Place the samples in a secured storage container at all times. 
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5.0 CALIBRATION PROCEDURES 

The calibration procedures to be followed in the field and laboratory are described below. 

5.1 FIELD PROCEDURES 

Quantitative field data to be obtained during the groundwater quality assessment and 

monitoring include field-screening measurements of VOCs. Protocols presented in FSP 

describe the instruments used and the calibration methods, standards, and frequency 

requirements for each instrument. 

5.2 LABORATORY PROCEDURES 

Calibration procedures and frequency of calibration for laboratory instruments are 

described in the quality assurance manuals for the analytical laboratories (Attachment A), 

and will follow method requirements as specified in SW-846 (USEPA, 1996), 600/4-89-

017 (USEPA, 1988), and 600/R-93/100 (USEPA, 1993). 

6.0 DATA ASSESSMENT AND MANAGEMENT 

The methods for assessing and handling field and laboratory data are discussed below. 

6.1 DATA ASSESSMENT 

As discussed in Section 3.0, the validity of chemical data will be measured in terms of 

precision, accuracy, completeness, and representativeness. In addition, analytical 

methods selected will obtain method detection limits (MDLs) that allow evaluation of 

numerical project goals. The ways in which precision, accuracy, completeness, and 

representativeness will be evaluated for project data are described below. 

6.1.1 Precision 

For chemical data generated by the laboratory, data precision will be estimated by 

comparing analytical results from matrix spikes and matrix-spike duplicates. The 

comparison will be made by calculating the relative percent difference (RPD) given by: 

RPD = 2(SI - S2) x 100 

s1 + s1 

Where S1 = sample 
s2 = duplicate 

This information will be calculated and reviewed periodically by the Project Manager. 

RPD goals are applicable only for samples with detected concentrations greater than five 

times the reporting limit. 
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The standard methods used for these analyses are widely recognized, and published by 

the ASTM. This agency provides information on precision goals that are achievable and 

expected for the various methods. The standard methods to be used, the entity 

responsible for the issuance of the standard, and the anticipated precision for each, are 

described in the laboratory method. 

6.1.2 Accuracy 

Data accuracy will be assessed for laboratory data only and is based on recovery (R), 

expressed as the percentage of the true (known) concentration, from laboratory-spiked 

samples and QA/QC samples generated by the analytical laboratory. The equation for 

calculating recoveries is: 

R= 
(A -B) 

T 
X 100 

Where A ~ measured concentration after spiking 
B = background concentration 
T =known true value of spike 

This information will be reviewed periodically by the Project Manager. These goals may 

need to be modified depending upon potential matrix interference associated with the site 

samples. Alteration or failure to meet these preliminary goals should not be construed to 

indicate that the data collected should be invalidated because all of the data should be 

suitable for site characterization and risk assessment as long as the uncertainty associated 

with the data is adequately characterized (USEPA, 1992). 

6,1.3 Completeness and Corrective Actions 

Data generated during the subsurface investigation will be evaluated for completeness, 

that is, the amount data meeting project QA/QC goals. If data generated during field 

operations or via analytical procedures appear to deviate significantly from observed 

trends, the Project Manager will review field or laboratory procedures with the 

appropriate personnel to evaluate the cause of such deviations. Where data anomalies 

cannot be explained, re-sampling may be necessary. 

6.1.4 Representativeness 

The representativeness of the data is the degree to which data represent a characteristic of 

a population, parameter variations at a sampling point, or an environmental condition. 

analytical data should represent the sample analyzed regardless of the heterogeneity of 

the original sample matrix. Representativeness will be evaluated by use of proper 

collection protocols. 
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6.2 MANAGEMENT OF FIELD DATA 

Field data will be recorded on field data sheets as they are collected and will be 

maintained in BEll's office project file. The Project Manager will review field 

procedures and compare field data to previous measurements. Field personnel are 

responsible for monitoring the collection and reporting the field data. Field personnel 

also will review field measurements at the time of measurement and will re-measure a 

parameter, as necessary. 

6.3 MANAGEMENT OF LABORATORY DATA AND DATA REDUCTION 

Results of laboratory analyses will be reported as specified in the work plan according to 

the data quality objectives and deliverables inventory. Analytical data will be 

summarized in tabular format with such information as sample identification, sample 

matrix description, parameters analyzed and their corresponding detected concentrations, 

and the detection limit. Analytical results will be incorporated into reports as data tables, 

maps showing sampling locations and analytical results, and supporting text. 

Analytical results will be reported in units of final use. Laboratory calculations will be 

performed as prescribed for a given analytical method or in conformance with acceptable 

laboratory standards at the time the calculation is performed. Quality assurance, quality 

control (QNQC) records will be retained by each laboratory for at least six years. Copies 

of raw data and supporting data validation information will be available for review at the 

laboratory and also may be requested as part of BEll's QNQC review. Original 

laboratory reports will be stored in the BEII project files. Laboratories will provide the 

data in hard copy and electronic format. 

7.0 INTERNAL QUALITY CONTROL 

The requirements and procedures for maintaining quality control for project data are 

described below. 

7,1 QUALITY CONTROL SAMPLES 

To evaluate the precision and accuracy ofanalytical data, quality control samples will be 

analyzed periodically for this project. The minimum project requirements for collection 

and analyses of these samples are listed below and are specified in the FSP. 

7.1.1 Matrix Spikes and Matrix·Splke Duplicates 

A matrix spike is an aliquot of a project soil sample to which the laboratory adds a know 

quantity of a compound prior to sample e11tractionldigestion and analysis. The reported 

percent recovery of the known compound in the sample indicates the presence or absence 

of any effects of the matrix on the sample analyses. A matrix-spike duplicate is an 

aliquot of the matri11-spike sample that is analyzed separately; the results indicate the 
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precision of the analytical method. A matrix-spike and matrix-spike duplicate analysis 

will be performed according to Attachment A. 

7.1.2 Method Blanks 

A method blank consists of a laboratory-prepared sample that is carried through the entire 

analytical procedure. The purpose of this sample is to check for laboratory contamination 

during preparation and analysis of soil or groundwater samples. Method blanks will be 

prepared according to Attachment A. 

7.1.3 Laboratory Control Standard 

A laboratory control standard (LCS), or check sample, is a groundwater sample prepared 

by the laboratory or a reliable source that contains known concentrations of the analytes 

of concern. It is subjected to the same preparation/extraction procedures as a 

groundwater sample, and is independently of calibration standards. The LCS 

recovery checks the accuracy of the analytical methods and equipment, and will be 

prepared according to Attachment A. LCS recoveries should fall within the limits set by 

the laboratory. 

7.1.4 Laboratory Surrogate Compounds 

A surrogate spike is an addition to the soil sample of a know concentration of an organic 

compound that is not expected to be a compound of concern in the sample. Every blank, 

QC sample, and project sample will be spiked with surrogate compounds if specified in 

the particular analytical method. Surrogate recovery should fall within the limits set by 

the laboratory in accordance with procedures specified by the method. 

7.2 DATA REVIEW AND VALIDATION 

The Project Manager will review laboratory data. Section 7 .I outlines the procedures for 

evaluating the precision and accuracy of data. If comparison of data to previous 

measurements or known conditions at the site indicates anomalies, the laboratory will be 

instructed to review the submitted data while BEll reviews the methods used to collect 

and handle the samples. If anomalies remain, the laboratory may be asked to re-analyze 

selected samples. Any laboratory used will be instructed to review the data in accordance 

with its quality assurance annual, which prior to the start of the laboratory program will 

be reviewed by BEll. 

7.3 PERFORMANCE AND SYSTEM AUDITS 

The Project Manager will audit field and analytical activities throughout the project. The 

audit program consists of: 

• Observing field activities to confirm that procedures are performed in accordance 

with project procedures and methods described in the FSP and Sections 4.0 and 5.0; 
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• Reviewing daily field records, sample control logs, and any other data collection 

sheets during and after field measurements; and 

• Reviewing laboratory analytical data (Section 7 .2). 

The analytical laboratories are required to audit their operations in accordance with its 

project specific quality objectives. Laboratory procedures will be reviewed, as 

necessary, by assigned project personnel. 

7.4 PREVENTATIVE MAINTENANCE 

Each piece of field equipment will be checked according to its routine maintenance 

schedule and before field activities begin. Spare parts, including batteries, and dissolved 

oxygen meter probes, and other items required for collecting field data will be stored with 

field equipment to reduce field downtime. The appropriate field personnel will report 

equipment maintenance and/or replacement needs to the Project Manager and record the 

information on the daily field record. The laboratory is required to perform preventive 

maintenance as prescribed in its laboratory quality assurance manual. 

7.5 CORRECTIVE ACTIONS 

The initial step in corrective action will be to instruct the analytical laboratory to examine 

its procedures to assess whether analytical or computational errors caused the anomalous 

results. At the same time, sample collection and handling procedures will be reviewed to 

assess whether they could have contributed to the anomalous results. Based on this 

evaluation, the Project Manager will assess whether re-analysis or re-sampling is required 

or whether any protocol should be notified for future sampling events. Laboratory 

corrective actions will be described in the laboratory quality assurance manuals. Any 

changes in laboratory methods, reporting limits, or quality assurance parameters or limits 

require written approval by BEll prior to implementation by the laboratory. 

7.6 QUALITY ASSURANCE REPORTING 

Reports that describe sampling activities and results will contain BEll's evaluation of the 

quality of the data obtained and the laboratory's QAlQC report. These reports will be 

prepared by the Project Manager and reviewed by senior BEll personnel. Unless other 

wised specified, the laboratory will retain raw data and quality assurance documentation 

for chemical analyses for at least six years after generation. 
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§ 1.0 Scope and Application 

This procedure de~<~l'ibes a method 1.o analyze purgea.ble volatile organics. This 

method utilizes a gas chromatograph installed with a. ca.pilla.ry column connected to a 

mass spectrometer (MS). Method detection limits a.re about 0.5 l'g/L for· water, and I 

t•gfkg for soil, respectively. PQL for sonw water· soluble compounds a.re a.bout J 0 times 

higher than other analytes. The analysis time for each run is approximately 40 minutes. 

§ 2.0 Method Summary 

Volatile hydrocarbons and surrogates with low water solubility are purged from the 

sample matrix by bubbling an inert gas through the sample. Purged sample components 

are trapped in a tube containing suitabl<: ~orbe~t materials. When purging is complete, 

the sorbent tube is heated and backflushed with helium to desorb the trapped sample 

components into a capillary gas chromatograph column which is connected to MS. The 

column is temperature programmed to separate the analytes which are then identified 

and quantitated by MS. 

!i 3.0 Interferences 

Major cont.aminant sources are vola.til<~ materials in the laborat.ory and impurities 

in the reagent water, in th<i inert purge g~'· and in the sorbent trap. i\na.lyses of labora· 

tory reagent blanks provide information about the presence of contaminants; Interfering 

contamination may also occur when a sample containing low concentrations of a.nalytes 

is analyzed immediately after a sample containing relatively high concentrations of the 

analytes. It is recommended that one or more labora:tory reagent blanks be analyzed after 

the analysis of a. highly contaminated sample to check for cross contamination. Volatile 

organics such as methylene chloride and fluorocarbons ca.n diffuse through the septum 

seal into the sample during shipment and storage. Analysis of a field blank sample can 

serve as a check on stJch contamination, 

§ 4.0 Safety 

The toxicit.y or .:an~inogenicity ol' dwrnicals used in this method ha-" not been pre­

cisely defined; eadr chemic~! should b<~ tre<ll<"l as a. potential ht!alth ha.Y.ard, a.nd exposure 

to these dremi<:als should he rninimiY. .. d. l'urc standard 11.11d stock standar<l solutions 

P01.ge: 2 
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of these analytes should be handled in H hood. A NIOSH/ME:SA ~pproved toxic gas 

respirator should be worn when the a.na.ly~l. handles high concentrations of these toxic 

compounds. 

§ 5.0 Sample Collection, Preservation, Containers and Holding Time 

'115.1 Water samples 

Water samples should be collected in vials or cont.ainers specifically designed to 

prevent loss of volatile constituents from t.he sample. No headspace should be present in 

the sample container once the container has been capped. In cases where it is not possible 

to collect a sample without air bubbles, the investigator should record the problem and 

account for. possible error. The collected samples should be refrigerated at 4 •C using 

blue ice during transport. and analyzed wit. hi~ 7 days of collection (14 days if preserved). 

'II 5.2 Soil samples 

Soil, sampled by a backhoe or a col'ing device, should be collected in pre-cleaned thin­

walled stainless steel o1· bmss cylinders at least three incl1es long by one inch diameter. 

About one inch of soil should be removed from the immediate surface area where the 

sample is to be taken. No headspace should be present· in the cylinder once the sample is 

collected. Each end of the cylinder should be covered with aluminum foil or Teflon film 

and then capped with a polyethylene lid, taped and labeled. The sample should th.en be 

immediately.placed in an ice chest cont.a.ining dry ice or blue ice and kept refrigerated for 

deli~ery to the laboratory. Samples should be kept refrigerated at the laboratory until 

they are analyzed. Holding time should not. exceed 14 days from the time of collection. 

In the Update III of SW846, VOC ~•>il samples are analyzed by the closed system 

purge and trap method. Soil samples ar<' .collect.ed by a coring tool or stored in the 

VOA vial containing sodium bisulfat.~ ><olut.iou. Refer t.o sections 9.1-!J.6 for nnalyt.ical 

procedures. 

Holding times fo•· low level soil sampk~ stored in tiH·! coring device is 48 hours from 

collect.ion. If soib are pr<'served in sodinn• l>i~ulfat.e solution or rnet.ho.nol, holding time is 

14 days from collection. 

Another way of preservation is t.o freeze the coring 8amples a.t. 10 to -20 •C. If 

APCL-SOI' fl'-fll: &PA 4lfiQI~ v,.,, ti.O OpdAled in 08/2000 V(l~:~ by GC/MS a2ooD Page: 3 

ANINS000272 



:I 
::) 

.
ffi 
J .... 1"'-" 

'.'J .,; 

.. ;· .... -· ,' . ' '- ... -~ ~ .;,;- ' .. ·-· ........... ·.;,;,,· 

kept frozen, holding time can be extendNI by 7 days before analysis. This preservation 

method is proposed by EPA region IX •. llll is a preferred method at APCL. However, 

since this method has not been officially approved by EPA, analysts are cautioned that 

other preseo·vation methods may be requir"d depending 011 peoject. specific requirements. 

"' 5.3 Containers, Preservatives and the Holding Times 

The following table summarizes the containers, preservatives and the holding times 

for water samples. 

Containers, Preservation, and Holding Times for Water Samples 

Method Container Preservation Max. Holding Time 

82609 Glass Cool, 1'C 14 days 

septum (Tdfon lined) pH <2 w/ HCI (7 days if unpreserved) 

§ 6.0 Apparatus and Equipment 

At present, APCL has four GC/MS systems dedicated to organic vola.tile a.nalysis: 

system "(;", "Q'', "X", <HHI system "C''. The next. sect. ions a.re the descript.ions of the 

equipped instruments of the systems and t hdr operation conditions. 

"'6.1 GC·MS system "Q", 

This system consists of an HP589011 GC, a.n HP5971A MS, a Tekma.r LCS 3000 

purge-a.nd·trap equipped with a moist.ur~e <"ontrol modul, a Tekmar ACS 2016 aud 2032 

samplers with 32 25-ml spMgers. 'l'he d~l.a acquisition and analysis system consists of 

Hewlett-Packard's HP Chemstation MSIO:H version C installed on a Pentium PC. 

Column J&W IJB-5, 60M x 0.32mm, film thickness 31tm. 

Carrier gas Hdiuno at 0.8 mL/min (8 psi) 

Oven temperature program lnitia.l temperature 45 •C, hold 2 min., 

ramp at 5 •Cjmin to 75 •C 

ramp ~-1. 1.5 'C/min. to 180 •C 

rarnp et 20 •Cjmin. t.o 260 •C 

;wd hold 2 minute. (The whole run is 21.0 min.) 

Splitfsplitless inlet vent flow 20 nd/rniu 

Purge system Tekouar LCS :1000 equipped with a moisture control modul 

APCL·SOr F-113: EPA 82008 Vu, "-·o ltpdo~.t~d ir. 08/:iooo V(,("; t•~· .GCfMS !.l:i!'('.OB 
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Trap 

Purge pressure 

Purge flow 

Purge time 

Dry purge time 

Purge temperature 

MCM desorb 

Desorb preheat 

Desorb temperature 

Desorb time 

Bake Temperature 

Bake time 

Supdco "((" 

HeliuHl al 20 psi. 

10 rnL/rnin. 

11 minutes. 

2 lllillulcs. 

Room Temperature ( < 35 •C) 

cooled t.o 40 •C 

220 •c 
225 oc 
l minutes. 

260 •c 
lO minutes. 

, 6.2 GC-MS system "G"', by 25 m L Purge-and· Trap 

This system consists of an HP589011 C:C equipped with a jet separ~(.or, a.n HP1\971A 

MS, a Tekmar LCS 2000 p!lrge·and-trap <~quipped with 11 cryofocusing rnodul, Tckmar 

t\LS 2016 and t\LS 2032 samplers with :l2 2b-mL Frit spargers. The data acquisition and 

analysis system consists of Hewlett-Packard's HP Chemstation MS1034 v.C installed on 

a Pentium PC. This instrnment can bt; u~"d for low level water sample analysis. 

Column Supd,·o Vocol, 105M x 0.53mm, liltn thickness 3.o,,m. 
Oven temperature program luitial temperature 30 •c, hold a minutes, 

mrnp at (i 'C/min to 90 •C 

th<m mmp at 19 •Cfmin to 225 •C 

and hold 11 minutes. (The whole wn is 31.11 min.) 

Carrier gas He at I Oml/min ( 18psi). 

Jet separator pressure 0.1 nd.'orr (achieved by adjusting t .. hc makeup gas !low) 

Trap Supelco "K" 

Purge pressure lldiuno at. 22 psi. 

Purge flow :)() mL/min, 

purge time 1:1 mi11ute". 

Dry purge time 2 oninut.cs. 

Purge temperature Hooon 'l"emperaturc ( < 35 'C) 

Desorb preheat 220 '(: 

Pa.ge: 5 
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Desorb temperature 

Desorb time 

Bake Temperature 

Bake time 

'V 6.3 GC-MS systems "X" and "C" 

2so ·c 
2 minutes. 

8 mi1111tcs. 

The instruments consist of an ARCIION dosed system purge all(! t.ra.p a.utosam­

pler, a.n HP5890Il GC, <Ln HP5972s MS, " Tekmar LCS :1000 purge-and-trap equipped 

with a moisture control modul. The data. acquisition and analysis system consists of 

Hewlett-Packard's HP Chemstation MSIO:H version C installed on a Pentium PC. Both 

instruments are capable of analyzing soil 8amples using SW5035. Procedures of SW5035 

anaiysis are also described in this SOP, sections 9.4 - 9.6. 

Column J&W DB-5.624, 60M x 0.25mm, film thickness ll'm. 

Carrier gas Fldiu1n at 0.8 mL/min (8 psi) 

Oven temperature program Initial l"mpera.ture 45 •C, hold 2 min., 

ra111p at 5 •Cfmin l.o 75 •c 
r11.mp at 15 •C/min. to 180 •C 

ramp at. 20 •Cjmin. t.o 260 •C 

and hold 2 minute. (The whole run is 21.0 min.) 

Split/splitless inlet vent flow 10 nil/min 

Purge system. 

Trap 

Purge pressure 

Purge flow 

Pu,rge time 

Dry purge time 

Purge temperature 

MCM desorb 

Desorb preheat 

Desorb temperature 

Desorb time 

Bake Temperature 

1.!~1\IIIMI' LCS 3000 equipped with a moisture control modul 

Supeko "[(" 

HP.Iium at 20 psi. 

10 m L/min. 

II miuutcs. 

2 Hlinut.cs. 

Roon1 Temperature ( < 35 •C) 

cool"d to 40 •C 

220 •(. 

22::\ '(. 

I lllilllll<~H. 

2GO •(' 

AI'CL-:SOP F-Gl: EPA iltiOil Ver. a.O Upd~led in 08/2000 \'()('~ hr GC/MS 821JO!l Page: 6 
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Bake time 

'I 6.4 ARCHON autosampler setting parameters 

Soil Method 

Preheat Temp 

Preheat Time 

Purge Time 

Desorb Time 

Syringe Flush Time 

Sample Volume 

Standard 2 

Water Method 

Preheat Temp 

Preheat Time 

Purge Time 

Desorb Time 

Syringe Flush Time 

Sample Volume 

Rinse Volume 

# Rinses 

Standard 2 

40 •(' 

0.5 min 

1l min 

I rnin 

0 

7 rnL 

Yes 

N/A 
Njl\ 

II min 

] lllin 

2 

n 1nL 

5 HIL 

2 

1 6.5 Tekmar Autosampler Procedures 

............ -; ...... . 

6.5.1 The Tekmar 3000 and ALS 20Hlj:.!O:t1 uses the following operating conditions: 

Inlet Gas Pressure: Helium 80 PSI. 

Purge pressure: 20 I'SI. 

Purge flow: 40 ml/rnin. 

Vial Heating: Soils only _at 40 •C. 

6.5.2 Samples, standards <-tnd QC samples are placed into vanous positions 111 the au­

l.osampler, ... ud t.hes<' positions and "'"'pie identifications are logg<o"l into t.he sample 

ana.lysi~ logbook and c:otuput.<~r ~_vsl.<'ltL 

Pa.ge: 7 
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6.5.3 Autosampler Method 4 is used to purge the sparger tubes and condition the glass­

ware. Program the sequence fo•· I"" proper .schedule, and exit to the 'standby'. 

Press 'step to standby' twice to ~t.a1·t the clean sequence. When all slots have been 

purged, install new or cleaned tubes onto each slots and tighten the nut snugly (do 

not overtigh t). 

6.5.4 Method 1 is the sample analysis nwt.hod, settings for Method l a.re defined in the 

pt·evious sections. Load Method I t.o I he memory and p•·ess 'bake' to bake the trap. 

6.5.5 Reserve the first few slots for stand11rd and QC samples. Prepare the standards, 

matrix spikes (MS), ICV, and LCS. lise reagent wa.t:er as the medium; do not use 

tap water. Inject the desired spike into a 5 mL syringe. Transfer the contents into 

appropriate position. 

6.5.6 Water sample loading procedures arc in section 9.2. Soil sample loading procedures 

are in 9.3. 

'II 6.6 Daily instrument checklist 

• Carder gas pressure is normal 

• Ion source vacuum: 3-7 x 10-• torr for system "C" a.t oven tempc•·ature 150 •C; 2-5 

x 10-6 torr for system "G" at oven I <~rnperature 150 'C. 

• Clean spargers and bake the trap. 

§ 7.0 Reagents and Standards 

'I 7.1 Reagents 

Methanol 

Reagent water 

Internal standards 

Surrogate standards 

Optima grade (Fisher Scientific, Inc.) 

D<~ioni~Gd water prepurged with nitrogen gas 

for at. least: one hour. It should be demonstrated 

to "" i'r(•e of analytcs. At least one method blauk 

~hould be performed for each baVh of samples. 

Fh!<>rol><·:nzene I .~-dichlorobeu~Cll<'·d4 

( :t•lomh<mze•w-d5. 

I )j i>l'ol nofi uoromcthane, Tolucne-dS, 

~ -llrolllofluorol.ienzene and l ,2-d ichlomcthanc-d4. 

Page: 8 
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1 7.2 Stock standard solutions 

1.0 Internal standard stock solution: Fluorohcnzene, Chlorobenze.ne-d5, 

l,4-dichlorobenzcne-d4. Purchased fro11J UltraScientific, Cat. # STM 520, or other 

qualified vendors at 2.')00 ,,gfmL. 

2.0 Surrogate st~.ndard stock solutio11: Dibmrnofiuorumethane, Toluene-d8, 1,2-

dichloroethane-d-1, and 4- Brornofluorobenzene. Purchased from UltraScientific, Cat. 

# STM 530, or other qualified vendors al. 2500 ,,gfmL. 

3.0 GaB compound stock standard, purchaHed from UltraScientific, Cat. # DMV-544-1, or 

other qualified vendors at 2000 J•gf m L. 

4.0 Non-gas compound stock standard, purchased from UltraScicntific, Cat. # DMV-589-

l, or other qualified vendors at 2000 1•g/rnL. 

5.0 Additional compounds, mostly water solua.ble compounds p1·epa1·cd 111 house, 5000 

ugfml in methanol, 22 components. 

6.0 Matrix spikefLCS standard: At APCL, full spike at the level4 of the initial calibration 

is used for SW8260. lJHc the same slock solutions for calibration. 'l'lw LCS/MS spike 

standard is from a source other than tlw initial calibration standard. 

The maximum life time for non-gas standards in J rnl vials is 6 1nonth OJ' sooner if 

comparison with initial ca.libration cun·<~ or with check standards indicates a problem. 

The maximum life time for gas standards in l ml vials is 1 month OJ' sooner if com par· 

ison with initial calibration curve or with check standards indicates a, pi'Oblem. 

1 7.3 Working standard solutions 

From the st.ock standard solution$, ma.k<> the following working standard solutions: 

1.0 Internal standard working solution al. 50 ug/ml in methanol: Fill about 40 mL of 

methanol into a SO m L volumetric fi<d<: Using a 1 mL syringe, nccurately transfer 

1.00 mL of the 2500 ppm internal stock standard into the flask, a.dd methanol to 

the mark. 

2.0 Surrogate standard working solution at 50 ugfml in methanol: Fill a.bout 40 mL of 

methanol into a 50 1nL volumetric flask. Using a. I •nL syringe, accurately transfer 

1.00 rnL of the 2500 i>pm surrogak slock Hl,a.ndard into the fia.sk_ add nwthanol to 

the mark. 

:!.0 Surroga.l:e/lntcrnal sl-<mdard workiup: .solution a.l. 250 ug/ml in mctha.nol: Fill about 

G rnL of rndhanol into a 10 rnL voluJnctric flMk. Using a l mL syt·ingc, accurately 

A.PCL.SOP F·63; EPA 82(:0H V~r. 3.0 llluh.L<IId in 011/2000 VOC,; by GCfMS ll:lfiOD Page: 9 
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transfer 1.00 mL of the 2500 ppm surrogate stock standard into the flask, than 

transfer 1.00 mL of the 2500 ppm i11ternal standard into the flask. Add methanol 

to the mark. This standard .is lo~.dcd to the "Sta.nda.rd 2" vial on the ARCHON, 

for SW503-S analysi". The instrumc11t will automa.tica.Jiy add 1 uL of t;hc surro· 

gate/internal standa.rd to th(~ sa.rnpk hdorc purge. 

4.0 Gas/Non-gas/Surrogate standard wot·king solution at 200 ugfrnl in methanol: Fill 

about 6 rnL of methanol into a 10 111L volumetric flask. Using a I mL syringe, 

accurately transfer 1.00 m L of the 2000 ppm gas, 1.0 mL of the 2000 ppm non-gas, 

0.4 mL of the 5000 ppm add-22 and 0.80 mL of 2500 ppm surrogate stock standards 

into the 10 mL flask. Add methanol t,o the mark. The standards should be stored 

in several 1-inL screw-cap vials wit.h minimum head space and kept in the freezer. 

This working standard is used to pt'(·:pa.rc calibration standards. 

5.0 Gas/Non-gas standard working solution at 200 ug/ml in methanol: Fill about 6 mL 

of methanol into a 10 mL volumetric flask. Using a l mL syringe, accurately transfer 

• 1.00 mL of t.he 2000 ppm gas, 1.0 rnL of the 2000 ppm non-ga.s ~nd 0.4 mL of the 

5000 ppm add-22 surrogate stock slmtda.rds into t.he 10 mL flask. Add rnetha.nol 

l.o the ma.rk. Tht! st.andards should be· stored in sev<'t'a.l 1-mL screw-cap vials with 

minimum head space and k1~pt in Iii'' freezer. 

This working standMd is used to prepare c~lilH·ation Kl.a.nda.rds fot• I Itt: dosed-system 

purge and t.rap instrument. 'X'. 

The maximum life tirne for non-gns standards in 1 ml vials is 6 month or sooner if 

comparison wit.h initial calibration curve ot· with check standards indicates a problem. 

The maximum life time for gas st.~.ndards in I ml vials is 1 week or sooner if com· 

parison with init;ial calibra.l.ion curve or wil h .check standards indicates a problem. 

S 8.0 Calibrations 

"' 8.1 Initial calibration 

8.1.1 Prior l.o use, condit.ion t.rap daily i<>r 10 min while b;1ckflushing nt 260 •C with the 

column at. 200 •C . 

8.1.2 Each GC/MS sysl,crn 1m1~t be hMdmm:-t.uncd l.o 11'1<·.,.·1. the criteri<l in Table 4 of EPA 

82ti0n by purgiug r,o 11g ol' 1-bro,>olluorol.H:IIzr:tu,(l.ll'll) into the GCJMS ,;ysl.em. 

APCL.SOP F·l.i3: EPA ~2(',f113 V~r. R 0 !!p<l,.h,•d 1, 01'1/2000 \'fl(", h.\' (;CjM:'; 1\l!iOU 
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(Table 4 can be found at the end of I his SOl'). Load 25 mL of 2 ppb of BFB into 

the sparger. Ana.lyses must not begin until these criteria are met. For systems "G" 

and "Q", load 25 ml of 2ppb of BFB into the sparger. For systems "C" and "X", 

load 5 ml of 10 ppb of 4-BFB standard into the sparger. Analyses must not begin 

until these criteria are meL 

8.1.:3 For system "C" and "X", prepare six calibration standard solutions at nominal 

concentrations of 2 ppb, 10 ppb, 50 Pl>b, 80 ppb, 100, and 200 ppb. 

For systems "Q" and "G", prcp11.rc six ca.lib•·ation standard solnt.ions at nominal 

concentrQ.t.ions of 0.3 ppb 2 ppb, 10 pph, 20 ppb, 40 ppb and 80 ppb. 

The highestor the lowest calibration point can be dropped for some compounds if 

the calibration linearity can not meet method requirement. However, deleting the lowest 

point is only allowed if the subsequent calibration level is at or below the corresponding 

PQL. 

Some compounds ~.r.;:sightly water solnable so tl1eir concentrations are higher than 

other compounds. Tabl<~ 2 lists the fii.lihn1.t.ion compounds with ratios to the nominal 

concentrations. 

The calibration standards are prepa.rcd just before calibration using the calibration 

working standard and reagent. water. The ~.mount of working standard and reagent water 

is defined in Ta.ble :J. Volumetric flMks should be u~ed for water volurnes larger than 25 

mt. If water volume less than 25 mL, [j 111 Lor 25 rnL sy•·ingcs can be used. 

Since the calibration standards ar<-\ prepared in water solut.ion, they should be lo<l.ded 

onto the autosampler immediately after pr<'pa.ration. 

· Table 3 and 4 list the amount of each standard needed for each level of calibration 

points and how they are prepared: 

AP'CL-SOI' F-tia: EPA PJ2{j01l Ver. 11.0 11pd~t,.<] I" Qtl/lOOO VOC-< hy GC/MS 826QB Page: 11 
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Table 2 Compounds in the calibration solution 

No. Name Ratio to Nominal 

1 Acetone 10 

2 Acrolein 10 

3 Acetonitril 10 

4 Acrylon~trile 10 

5 HcnzeiiC I 

6 Benzyl <::hloridc: I 

7 Bromobcmfic:nr. I 

8 Bromochlor_omc:Lhrul<: I 

9 Rromodicbloromet.lc;u•<~ I 

10 B rou•oform I 

II Bromom~thant!! I 

12 2·Butanone (1111~1<) 10 

13 n-Butylbenz~m: I 

14 sec~Butylb~nzene I 

15 tert .. Butylbenzer~cr I 

16 Carbc:m dlstilfide I 

17 Carbon tetrachloride~ I 

18 Chlotobenzen('l I 

19 C h lo rod i brom Q 11 I(~ tl1 11,11() I 

20 Chloroelhanc I 

21 Z~Chlotoethyl viu~·l qLhcr 10 

22 Chloroform 1 

23 1-Cillorohexa.nct I 

24 Chlorometha.u(: I 

25 2~Chloroto}uenc: 1 

26 1-Chlorotoluer"' 1 

27 I ,2- Di brmrao~3~(:hlol'~)p ropa.u c: I 

28 J ,2-Dibrornoeil•a.·u<: I 

29 Dibtomometllltll(: I 

30 l ,2-Dithlotobcu~t:u(: I 

Jl 1 1 3~ Oi.;lllorvh(:tiZC!tlo I 

''.]'' ;::-
' 

31 1,,1.- DithiOrobc••.zt>:ut~ I 

33 1 14~d~chlorobut<me~:l I 

J1 DiChlorodi 11 uorom(~t Iiane I 

J5 1,1~ DichloroCLII<Uit~ I 

36 1 ,2~Dkhloroetlta.u<: I 

37 I, J ~Dichloroei.IH:II<~ I 

;I~ ds· I ,:l·DichlorcH~t.hc•.u: I 

;HI 1-rans~ 1 .2~ Dichloroi~l hc•w I 

40 J ,2-Didtloropt•nllll.lli' . I 

. ·.·~·.· . 
... 
,.·,. 

~~; 

:~.; "'--"' ,, . 
,., 

Af'CL·SOf F·G3; EPA &260U V'!'f· '!.0 Vl'd.uoe.t in 08/2000 Vl>C• h)' <>C/~~ 112fiOI'I Page: 12 
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Table 2 Compounds in the calibration solution (continued) 

No. Nom~~ Ratio to Nominal 

41 I ,3-Dichloropn)JltliH~ 1 

42 2,2~ Dich loroprnlliUI~~ 1 

43 I, 1-Dichloropropcu<~ 1 

44 ds--1 ,3-Dic::hloroprop<me I 

45 tra.ns-1 ,3-Dichlol'rJpropcne I 

46 Diethyl ethr 
' 

5 

47 Ethylbenzonc I 

48 Ethyl methacrylal." I 

49 1'·113 I 

50 Hexa.c:hlorobu tadiCII(~ I 

51 2-H~xa.none 5 

52 lodometh"a.ne I 

53 Isopropyl benZ<"!IU: I 

54 p-lsopropyl t.OIII<!II(: I 

55 Methylene chlol'id<: I 

56 Methyl t-but)·l <:1.1"" (M1'1ll!:) 2 

57 Methyl metha(:ryln.l.(: I 

58 MIBK 1 

59 Naphthalene I 

6(1 u-Propylb(:~zcm: I 

61 Styrene I 

(;~ 1,1 ,1 ,2- 'l"et.raddon)C'I han~ I 

fi3 1,1 ,2,2~Tet.rachlm'<J<~I hil-llC 1 

C.1 Ttt.r a.ch loroc:il n: 11 (: I 

65 r~t.rahydrofuran I 

66 'I~hiophene 1 

67 'Iblucne I 

68 1 ,2,3· Tri<;hlorobell :~.en<~ I 

G9 I ,2,4 .. Trkhlorohcu:wue I 

70 1, 1, 1 .. Tri<::hlorod.hauo I 

'il l ,J,2-TriChloro(~l.llan(: I 

i2 'l'rid!IOroei.hq•w I 

"i3 Trichloroflu"oronwl ha1w I 

i1 I ,2 13·Tricb.loropmpa lit~ I 

75 I ,2,4~Trimcth~·llu:u:r.(:l~(~ · I 

7(j 1 ,3,5-Trimei.hyliH:IIz(:nt:" I 

77 Vinyl chlorido I 

78 Vinyl a<:daLc 5 

7~1 n-Xyi<!U<! I 

60 .n/p··Xylene I 

APCLoSOf' J~.G3: i::WA 11'2(i0lJ Vu. 11.0 IJp<t . .tad i11 011/'2000 VUC.< hv GCfMS 82GOB 
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Table 3A. Calibration Standard Pt·eparation for 5 mL Purge Volume 

Instruments: C and Q 

Level Cor•cc!ntration I.S. Amount Gas/ nou~ga.s/S11 rrogatc 

(/.lg/L) (50 !•g/rnL) (200 Jlg/•nL) 

l 2 .;,~J~ inlo SmL IJ<L to IOOmL 

2 . 10 .!itd, into SmL SJ•L lo IOOmL 

3 ~~() -~IJl.L into Sml. 6. 25Jl I. l.o 25m L 

4 ~~~ .~,,tl. in1.o San L II,IJI.j. I.() ~.)1111 .. 

5 1110 iif.tL into 5ml.. 12.5J• L to 25mL 

6 ~wo "'''' into 5mL 
5JtL to SmL 

~ Table 3B. Calibration Standard Preparation for ClosedMSystem P&T 

ftl 
8l 

5 mL volume, Instrument: X 

Level Con<:enLrat.iokt I.S.fSurr Amount Oas/Non-ga.s 

(J•.g/L) (250 Jlg/mL) (200 J•g/mLl 

I 2 lp.L iuto 5mL (Aul,<>) IJtL to IOOmL 

2 10 IJt.L into 5ml, (Auto) t':!JtL to IOOmL 

3 .10 IJIL inl.o 5mL (Auto) !i. 25t-d~ to 25m I~ 

4 80 IJ<L into SmL (Auto) lllftL lo 25mL 

5 ]00 lftL into 5mL (Auto) l~.;)jJL to 25mL 

G 200 I ill• into SmL (Auto) ,;,,tl, to .'imL 

Table 4. Calibration Standard Preparation for 25 mL Purge Volume 

Instrument: G 

Level Com;c;:ut.ra.tlon I.S. Amount Oa~;jNon-gasfSurrogato 

11-'g/L) (50 J•g/mL) (2110 l•s/mL) 

I 0.3 !iJlL into 25mL 1.5JlL to IOOOmL 

2 2 5/IL iR~o 2SmL !Jd. lo IOOtnL 

.l 10 5JtL into 25m I! Si•L to IOOmL 

1 20 t)fJ.L into 25m I. 2.5J•I, lo 2SmL 

5 40 .1)11L into 25m I, 5Jd, to 25mL 

6 80 oJ<l. inlo 25mL IOJtl, to 25mL 

8.1.4 Edit a sequence in the Chemstatiou so!'t.wa1·c which corresponds Lit<~ the sequence in 

the Tc:kmar ASC :1000 and start purp;<:·and·l;rap pmcedurc. 

8.1.5 Tabulate the area, response of the diilr~deristic ions against conccutmtion lor each 

C()rnpound and each internal st~mlard. Calculate response factors ( RF) lor each 

compouud rdativ" to ouc of the illl.<'i'lla.l ~l.a.lldM<k Tlu: iut.~;:n,al Sl.it.Jid<trd sd<:cl.<id 
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where: 

for the calculation of the RF for ~ m111pound should be the internal standard that 

has a retention time dosest to the C0111pound being measu1·ed. The RF is calculated 

as follows: 

RF = 

A, = Area of the characteristic ion for l.he compound being measllred. 

A;, = Area of the characteristic ion fr11· the specific internal stancllu·d. 

C;, = Conc::entral.ion of the specific inl.emal standard. 

c. = Concentration of the compound b(ling measured.· 

8.1.6 The Chcmstation is capable of gcneral;ing individual RF's and the average RF 

for c~ach compound. A system t><'rformance check should be made before at 

this point. Five compounds (t.hc System Performance Check Compounds, or 

SPCCs) an~ checked for a minimmn average response factor. These compounds 

arc chloromethane, I ,l·dichloroct.lw.ne, bromoform, 1,1,2,2-tetra.chloi'Oethane, and 

chlorobenzcne. The minimum an:q>t;able avera.ge RFs for chloromethane, 1,1· 

dichloroethane, bromoform are O.JO. for l, I ,2,2-tetrachloroetha.nc, and chloroben· 

zene ate 0.3. 

8.1.7 The software also calculates the JH>rn·nt relative standard deviation (%RSD). 

%RSD == sn x 1oo;x 

where: 

RSD :::o relative standard deviation. 

X = mean of initial RFs for a. corn pound. 

SO = standard deviation of average ll.F's for a compound. 

The percent rdativc standard dcvialion should b<~ l«ss than 15% fOI' e<lch compound. 

However, the %!lSD for ea.ch individu"l ('~~,Jibrat.ion Check Compounds (CCCs) be less 

than 30%. This criterion rnust be rnd in onb· for the individual calibration to be valid. 

The CCCs arc: I, 1- Dichlomethenc, Ch lorol<,.·m, 1)!- Dich loropropanc, Toluene, Ethylben­

;.;ciie, and Vinyl chloride. 

8.1.8 Linearity- If the %RSD of any compound is 15% or less, then the rclativf.' response 

factor is a.~sumcd l.o h" constant. ov<.,. I lu: ca.libta.t.iott range, a.nd t.h" "''<!rage relative 
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response factor may be used for qu~.ut.itation. 

If the %RSD of any compound is p;re;ot.cr than 15%, then firsL order of regression fit 

of the six points can be used. The cot'l'dat.ion coefficient of the regression (r') must be 

greater than or equal to 0.99. · 

§ 9.0 Procedures for sample analysis 

1 9.1 Oaily GCjMS calibration 

9.1.1 Prior to th(~ analysis of samples, ptll"p;<' 50-ng of the 4-bromofluorobenzene standard. 

The resultant mass spectra. for the BFB must meet all of the criteria. given in Table 

4 of EPA 826013 before sample analysis begins. (Table 4 can be found at the end of 

this SOP). These criteria must be demonstrated each 12-hr shift. 

9.1.2 The initial calibration curve for ea~h compound of interest must be checked and vcr­

illed once every 12 hrs of analysis t.inw. This is accomplished by analyzing a 50 ug/L 

calibration standard. Then check t.h<· SPCC (Paragraph 8.1.6) and CCC (Paragraph 

8.1.7). This i$ t:he sarn~ check th~t. is 11.pplicd during t.he initial c~libral.ion. 

If the minimum resporlse factors ar<' not met, the system must he evaluated, and 

corrective action must be taken before s<unple analysis hegins. The 111inimum a.ccept­

~ble average RFs for chloromethane, 1.1-dichloroethane, bromoform a.rc 0.1 0, for 1, I ,2,2-

tetra.chloroethane, and chlorobenzene ~n.• 0.30. Some possible problems am standard 

mixture degradation, in,iection .po1't inl<'t contamina.tiou, contamination ~.t: t:he fi'Ont end 

of t~e analytical column, ~.11d active sites in the column or chromatogr~.phic syst.em. 

Calculate the percent. difference whf:ll p<:rforming the average response fa.ctor model 

calibration. Use percent drift when calibrat.ing using a regression fit modd. 

If the percent difference or drift for each CCC is less than 20%, the initial calibration 

is assumed to be valid. If the criterion is 1101. met (greater than20% difference), for any one 

CCC, corredive action MUST be taken. Problems similar to those listed under SPCCs 

could affect this criterion. If no source of t.he problem can be determined after corrective 

act:ion has been taken, a new fiv<~·poi"t. <"Hiibration MUST be gener<~.t.cd. This criterion 

MUST be rnet b<~for<! quMtt.it.at.ive santpl<· :HJa.lysis begins . 

tdt.ern.,.t:ivdy, if tit<) CCC <trtd SPCC crit.CI'ia have lwt:" met, however, %Diffcr<mcc or 

%drift. for som0 compounds ue over 15%. 1 he CCV may st.ill be a.ccept.abk if t.he l(>llowing 

conditions are met as specified in Method SOOOD: if t:he avcrRge of the %diffct·ence m· %dr.ift 

Page: 16 
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for all analyt~s are within l5%, then the calibration h~s bccn verified. If this approach is 

11ot acceptable for a particular project objective, then project specific acceptance criteria 

and corresponding corrediV<l action should be used. 

9.1.3 The internal standard responses n.pd retention times in the calibration standard 

must be evaluated immediately after or during data acquisition. If the retention 

time for any internal standard chauges by more than 30 sec form the last check 

calibrat.ion (12hr), the chromatographic system must be inspect.ed for malfunctions 

and corrections must be made, as n'quired. If the extracted ion current profile 

(EICP) area for any of the internal standards changes by a factor of two (-50% to 

+ 100%) from the. last daily calibr<ttiou standard check, the mass spectrometer must 

be inspected for malfunctions. A ft"r the necessary corrections have been made, 

samples analyzed during the malfuuctioning should be re-analyzed. 

1 9.2 Water sample analysis 

9.2. J If necessary, screen samples prior to purge-and-trap analysis usmg GC equipped 

wi~h fiD/PID ~o preven~ ft'om coni·IHnina.tion of the purge-a.nd-t:rap system. 

9.2.2 Allow sample to wa.rrn to ambient l.<•tnp~l·at;ure before analysis. 

9.2.:3 Set. up the GC/MS system and the purge and trap system as outlined in Section 6. 

fl.2.4 Do BFB tuning and daily GC/MS calibration. Both criteria must be met before 

analyzing samples. 

9.2.5 Remove th~ plunger from a 5-mL syringe and attach a dosed syringe valve. Open the 

sample or standard bottle, which h~:; been allow.ed to come to ambient temperature, 

and carefully pour the sample into lite "Yring<~ hal'l'cl to just short, of overflowing. 

Replace the syringe plunger a11d cotnp1·ess the '"'mple. Open the syringe valve and 

vent any residtJal a.ir while ·adjusting the sample volume to 5.0 rnL. 

9.2.6 Add 5 ul 50 .ug/ml internal standard a.nd 6 nl 50 ug(ml surrogal.c standard solution 

to t.lw sample. 

9.2. 7 Load the whole content in the syrinJ'p into the spargcr. The above procedure is for 

5 rnl sparger autosa.mpler in systems "C" and "Q". For system "G" where 25 ml 

spargers an! insta.llcd, follow the Sillll<' procedure except the sample volume is 25 mL 

!!.2.8 For wai.«I' satrtples wilicilrcquirc dilul ion, usc 1111 appropriate syriuge to withdraw a 

certain amount of Sil.tnplc, inject. it imo a f1 mL or 25 1nL syringe filled with reagent 

water. Add intcma.l standard a.nd surrogat." st.a.uda.rd as in 9.2.G. Load the whole 

A.PCL.SOP F·ll3: EPA 82(.(10 Ver. 8.0 Ur-d&~~d in 04f2000 vnc.~ by GCfM:':i !2Ci01l 
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content into the sparger. 

9.2.9 l~dit a sequence in autosampler aud i11 GC/MS, execute the purg,; sequence to start 

analysis. 

"' 9.3 Soil Sample analysis 

9.3.1 Use a 5 g sample if !.he expected <:OIH:tmtration is <0.1 mg/kg or a. 0.5 g sample for 

expected concentrations between 0.1 ;,.nd 1 mg/kg. 

9.3.2 Load 5 ml of reagent wat.er containing 50 ppb of internal standard and surrogates 

to the spargers using the 50 ppm int<:mal/surrogate working standards. 

9.3.3 Heat the sample to 10 ± l •C. 

9.3.4 Edit a sequence in aut.osampler and in GC/MS, execute the purge sequence to start 

analysis. 

9.3.5 The analysis of highly contaminated soil samples should be extracted or diluted with 

methanol. For sediment/soil and solid wastes that. a.re insoluble in methanol, weigh 

4 g of sample into a 40 ml vial. H.ce<H'd the weight to 0. l gram. For waste that is 

soluable in methanol or PEG, weigh '1 g to a. 10 ml vial. Quickly add 10.0 ml of 

methanol. Cap and. shake for 2 minulcs. 

9.3.6 Take an appropriate amount of the rnct.hanol extra.r.t (not more than 0.1 ml) and 

add to the 5 ml syringe containing f1 ml reagent water. 

9.3.7 To !.he syringe add .5 ul of internal sl.amlard and 5 ul surrogate standard. 

9.3.8 Edit a sequence in a.ul.osampler aud iu GCfMS, execute the purge sequenc<: t.o start 

analysis. 

'i 9.4 Low level soil sample analysis using SW5035, soil samples in the coring device: 

9.4.1 Rinse the VOA vial three times witb :l >< 20 mL reagent water. Add 5 mL of reagent 

water into a. clean 40 mL VOA vi~l. 

9.4.2 Open the coring device and push t.he 'oil into the VOA vial and cap the vial. This 

step should he done a.s quick as pos,ible (within 5 sceonds). 

9.1.3 Label t.he vi<tl on 1.1"' outside usiul\ il rnarker. Load the labeled ,·ial on the AR­

CHON tray. The A ll.CHON can ouly run samples sequentially, so place all sa.rnples 

sequentially on the tril.y. 

9.4.4 For MS/MSD or LCS. instead of addiug 5 mL reagent water into the VOA via.!, a.dd 5 

rnL of wa.t.er contaiui11g 50 ppb of ,piking componuds. Sc<J Tab!<' :ll.l for prepara.t.ion 

APCt..-501' f-"-fi:\: ~~1-'A 112(;01:1 Ver. 11.0 llpdal~d in 06-/2'000 \'1)1:, loy "CIMS ~11'.t1U Page: 18 
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of the standard solution. 

9.4.5 Record the sample weight on the logbook. 'l'he sample weights may be found on the 

label or the chain-of-custody. 

9.4.6 Choose the soil mel.hod, input llw "!.art and end i'osition of the samples to be 

analyzed. Make sure the sequence 111:11.chcs the samples in the tmy. 

9.4.7 Edit a sequence in tl1<: computer that ma.tc.hes the sequence of ARCHON. 

9.4.8 Press "Start" to analyze the sample". 

"'9.5 Low level soil sample analysis using SW5035, soil samples in the VOA vial 

9.5.1 Soils samples in the VOAvial contai11 5 mL of sodium bisulfate solution. 

· 9.5.2 Record the sample weight on the logbook. The sample weights m«y be found on the 

label or the chain-of-custody. 

9.5.3 Load the vials on the ARCHON tray. The ARCHON can only run samples sequen­

tially, so place all samples sequentially on the tray. 

9.5.4 Choose the soil method, input the sl.a.rt and end position of the samples to be 

analyzed. Make sure the sequene<• matches the samples in the tray. 

9.5.5 Edit a sequence in the computer thai matches the sequence of ARCHON. 

9.5.6 Press "Sta.rl." to analyze the sampks. 

'IJ 9.6 Medium level soil sample analysis using SW5035 

Medium level samples can be analy~<:d by any instruments using water sample cal­

ibration curves. 

9.6.1 Push the soil samples into a VOA vial containing lO mL of methanol. Record the 

sample weight 011 the logbook. The sample weight.~ may be found on the label or 

the chain-of-custody. C«p a.nd shakr' for 2 minutes. 

9.6.2 Ta.ke an appropriate amount of lh<' 111.cthanol ext•·act (not more than 0.1 ml) and 

add to the 5 ml syringe containing ii ml reagent water. 

9.6.3 To the syringe add li ul of int.crual "t.anda.rd and Zi ul surrogate standard. For 

ARCHON, skip this st.ep. The insl.rllmcnt will add internal standards and surrogates 

au torn,.ticitll y. 

9.6A Edit" sequence in aul.os;~.rnpler and i11 GC/MS, execute the purg" sequence t.o start 

a.naJysi~. 

Pa.p,c: 19 
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§ 10 Data Interpretation: 

1 10.1 Qualitative analysis: 

10.1.1 An analyte is identified by compal'i,wn of the sample mass spectl'llm with the mass 

spectrum of a standa.rd of the susp<:I·Led compound (st;andard reference spectr•1m). 

These standard reference spectra is obt.aincd through analysis of the calibration 

standards and confirmed by softwa1·c: library. The following criteria must be satisfied 

to verify' identification: 

(1) The intensities of the chara.c:tcl'istic ions of a compound maximize in the same 

~can or within on scan of each other. 

(2) elution of sample component ( H.RT) is within ± 0.06 RHT units of of the 

standard component. 

(3) By visual comparison, the rd~tivc intensities of the chMactcristic ions should 

be close to the relative intensities of these ions in the reference spectrum. 

10.2 For samples containing c.omponcnt~ not associated with the calibration standards, 

a library search may be made fo1· tile purpose of tentative identification. Guide­

lines for making tcntativ~ identilic:ation are: 

(1) All ions prescmt; in the st.amilml mass spectt·l\. at a relative intensity greater 

than 10% (most. abundant iou iu the spectrum Gquals 100%) must be present 

in the sample spectrum). 

(2) By visual comparison, the rdat.ive in.tensitics of ions specified in (1) must be 

similar between the standard <tnd sample sped.ra. 

(3) Molecular ions present ill the: reference spectrum should be present in the 

sample spectrum. 

(4) Ions present; in the sample ~peC'II'Ilrrt but. not. in the reference spectrum should 

be review<'d for possible backp;ro11nd contamiuation or pn:sencc of cocluting 

compounds. 

(5) Ions present in t,he rcfcrenc•• sp.,ctrurn but not in the sample spectrum should 

be rcviewtxl for possible s11htra<:tion from the sample spectrum because of 

background c:outa.mination or c:ocluting pea.ks. Data system library reduction 

pmg<·a.ms c:<m ~ometimes n">li.<· these disc:rep;wcies. 

10.3 Sp<:cial al.l.c:ntiou should be gi1·••n lo t.lw following corn pound~ lwc:au~e t.hc:y have 
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t.he same target. ion and qualifier ion ( most are isomers) and their RTs are also 

very close. 

1 Ethyl benzene and m/p xylene 

2 1,3-Dichlorobenzene and 1,4-dichlorobenzene: 

3 Dichlorodifiuoromethane and chlorodifiuoromethane. 

4 MEK and hexane. 

§ 11.0 Quantitative Analysis 

11.1 When a compound has been ident.il·i~d, the quantification of that compound will be 

based on the integrated abundance fmm the EICP of the primary characteristic ion. 

Quantification will take place using the iuternal standard technique. 

11.2 When linearity exists, calculate thl) concentration of each identified analyte in the 

sample as follows: 

· ppb Analyt.e - }x I, 
- A1~ RF Vo 

where; 

Ax An~a of char~cicristic iou 1'01' l.he compound being measured. 

1, = Amount of internal standard injected (ng). 

A1, = Area of characteristic ion for i.he internal standard. 

RF =Average Response factor for the compound, from initial calibration. 

V0 = Sample volume (mL) or weight (g), taking into consideration any dilution 

made. 

11.3 Alt<!rnatively, tlw regression line fiU"d to the initial calibrati.on may be used for 

determination of analyte concenl:l·at.ion. 

11.4 Where applicable, an estimate of coiH'<mtral:ion for noncalibrated components in the 

sample should be made. The formui11H given above should be used with the following 

modifications: The areas A. and A,, should be from the total ion chromatograms 

a.nd the RF for the compound should he mported indicating (I) t.h~.t the value is an 

est.ima.te a.nd (2) which internal sl.aHd~trd was used l.o determine its concentration, 

liS<) the nearest internal standard I'1T<' of int.erferc:uces. 

11.5 To gel. correct. peak ~~.reas, a set. ol' pmper integration parameters should be used. 

f;ithcr RTE or regular intcgratio11 111<:lhod could be utilized. In pl'inciplc, a spe-

APCt..-:iiOP F.G.J: EPA &2608 V'<e"t. ~.o U11d'ltt-d in 0&/2000 V()(;~ l•y OC/MS 11~6DB Pa.ge: 21 
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cia! integration file can be assigned to both the target and qualifier ions for each 

compound. 

§ 12 QA/QC requirements 

112.1 QC samples 

BFB tune, SPCC check, and CCC check should be performed every ·12 hours. 

Method blank (MB), rnal;l'ix spike (MS), matrix spike duplicate (MSD) and laboratory 

control spikes (LCS) should be analyzed 011 a daily basis or with each analytical batch. 

The internal standard and surrogate sl.auclards that are spiked into the sample also serve 

the purpose of monitoring each analysis. 

1 12.2 QC limits 

• BFB tune, SPCC, and CCC should n.ll meet the criteria. 

• All Control Limits including MDL, PQL(EQL), CCV, MS, MSD, LCS, LCSD, RPD 

etc of this method for different sR.mple matrices art'! given in tb(~ latest version of 

APCL Technical Halidbook, Vol. II. 

• If the method blank (or instrurncul blank) indicates a result higher than MDL, 

the containers, reagents, and ana.lyt.ical system should be carefully examined and 

cleaned until the background disappears before samples can be analyzed. 

• If CCV is out of the control limit, re-perform the CCV. If CCV is still out of the 

con.trol limit, perforrn a new initia.l calibration. 

• If recoveries of LCS or LCSD are outside the acceptable range, carefully examine the 

analysis process and correct any problems that may have occurred and re-analyze 

the associated sampln batch. 

• If there arc not enough samples for· MSD or even for MS, LCS/LCSD may be used 

for the QC i·eport. 

• If one of the recoveries for MS and MSD is out of the control limit, check the average 

for MS and MSD and RPD of MS/MSD. If both the average and RPD value are 

within the control limit, the results <H•' acceptable. If I. he average of MS and MSD is 

a.lso out of control amlthc RPD is wil hin the conti'Ollimit, the results arc a.cceptable 

a.nd flagged as "certeir, matrix intr,rf<•reucc", ot;hcrwise re-perforrn one more matrix 

spike. 

APCL-SOr F·()3: ErA 6~601~ \/c1. 11.0 Upd'llied in 08/2000 VCH;,. hy GC/MS ~2~06 Page; 22 
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• If recoveries of MS n.nd MSD are outside the reqtJired range, check the recoveries 

of LCS. If LCS recoveries are reasonable, matrix interference is suspect; otherwise 

re-analyze the associated sample batch, 

• If the surrogate recovery is outsid<' t.ltc acceptable range, repeat SMnple analysis, if 

surrogate rwov<>ry still outside the nmge, rcextract the sample ot· flag the data as 

,, cstirnated conccntra.tion. '' 

• If internal standards are used, all int.emal standard Mea counts in the sample must 

be fall in the range of 50% to 200% of the area in the most recent continuing 

calibration. If the requirement is. not. met, re-analyze the sample once; if the area 

count is still outside t.he range, matrix interference is suspect. 

1 12.4 Reporting units 

Use ug/L a.ud ug/kg, respectively, for water and soil samples. 

1 12.5 Reporting limits 

The pract.ical qua.ntit.ation limits ( l'Q L) of volatile organics arc 5-lO 11-g/L for liquid 

sample and 5-10 l•g/kg for soil samples. PQL for water soluable organics a.rc 50-100 mug/! 

for liquid samples and 50-100 ,;g/kg for soil samples. For contaminated water and soil, 

the PQL will be increased according to the dilution fa.ct~o,·s. Details of PQL is listed in 

A PCL Quality A~surancc Program PI"·"· 

'II 12.6 Significant figures and reporting values below POLs 

Calculations should utilize all available digits of precision, but final reported con· 

centrations should be rounded to an appropriate number of significant ligures (one digit 

of uncertainty). Experience indicates that three significant figures may be used. Values 

that arc below PQLs are normally not reported unless they are specifica.lly requested by 

dienl.s. 

§ 13.0 Record keeping and storage 

All raw data, such <•s chain of C\ISI.od1·, Snmpk pt·cparation record, analysis logbook 

and the analytical data, etc. will be (;<,pt in a file for a rninirnum of fin~ vears from the 

date the report. was sent to the client. Tl"' ana.lytical dat~. is archived on magnetic tape 

and a.re available for the client if mqtt<:xl."d. 

AI'CI.-!>OP F-li;l: EPA 82(;.011 Ver. "-.0 llp~~~~~<.l in Qll/2000 Vl1C" hy GC/M5 11.2601.1 Page: 23 
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S 14.0 References 

(!) EPA method 82601:3, Revision 2, Dec.,mber 1996. 

(2) EPA method 5035, December l99(i. 

Table 4 from SW8260B: BFB Mass Internal Criteria 

m/z 

50 

75 

95 

96 

173 

174 

175 

176 

177 

Requirr;d Intensity (relative abundance) 

15 to 40% of m/z 95 

30 to 60% <>f m/z 95 

bue peak, 100% relative ~hijndance 

5 J,o 9% of 111/z 95 

l""s thau 2\{ ,,r lu/z 174 

greater t.hau 50% of m/z 95 

5 Lo 9% of m/z 174 

greater than 85% but less tban !OJ% of mfz 171 

5 to 9% of m/~ 176 

APCL·SOP F.63; EPA &160H V~r. s.o Upd1.1ed in 011f2oo0 voc:~ l:>y GC{M5 112609 
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A1mli!:d f & Ch L!!.bQ(I!~Qrx 
ll't&O Mal!iioolia A.v•· Chino CA 91T10 Organic MDL and RL 
Tel: (t09) 590..11!128 FaXJ (909) 590.1498 

MDL and R.L lor Qr's;ani!: Anal;uis Vei'·. 10.00 &lmar:r: 18 iH8J 
Mec.hod Octe<:tion Limit (MOL) ~pQrt Limit (Rl..) 

Methd .. #- Item nAme OW ~~o8/L ww ps/L LS p6/kt OW pg/L WW #g/L 

B>60(X) Benzene 0.11 0.14 s 

• Bro.mobenune 0.20 0.32 • 
3 Bromoclt.loromel.hane 0.38 0.46 • • Bromodichloromethan~ 0.059 0.16 s 
5 Br-omoronn 0.29 0.26 s 

• Brom.ome-thane 0.38 0.~1 5 
1 n-But.ylben:cm: 0.42 0.40 5 

8 au-Butylben7.~me 0.28 O.olol 5 

9 i.ert,..Butylbenzcne 0.42 0.64 5 
10 Ca.rbon Tetrachlorick 0.13 0.15 5 

II ChlQrobe~ne 0.15 0.17 s 
12 Chloroctha.ne 0.38 0.22 s 
13 Chlororonn 0.11 0.12 s 
14 Chloi"Omci.hanc 0.13 0.12 5 
15 2-Chlorotoluene 0.23 0.21 s 
16 4·Chlorot.oluc:nc: 0.27 0.39 5 
17 Dibromoch.loromc:t.hanc: 0.18 0.081 s 
18 I ,2-Dibrorno-3-CI-p<op..,.. 1.6 0.87 5 
19 1 ,,·Oib.f'QP1Q~h~ 0.28 0.19 • 
20 Dibromomct.hAnc 0.2S 0.21 s· .. 1 12-Dkblorob~~ene 0.21 0.19 5 • 
21 113.-Dichlorobe:nzmte 0.17 0.22 s 
23 l,•·Diehlof<'Jb~~oen~ 0.24 0.18 • 
24 Dichlorod.ifluoromet.h.ane 0.20 0.27 5 .. t,l-DI<III<w><<....,.. o.u o.u s 

•• 1 12--Di(hla.~thane 0.12 0.17 • 
H 11l·Ditb.Joroe._hene 0.12 0.083 5 

28 clli·l ,2-Dichloroei.he-ne 0.17 0.18 s 
29 t.rans-1,2-0ichJOI"Oct.henc: 0.17 0.12 5 
30 I ,2-Diohl<m>pi'OJ""l" 0.15 0.18 s 

31 1,3-0iehloroprop.ne 0.11 0.11 s 
32 2,2~0ichloropropane 0.18 0.11 5 
33 I, 1-Dichloi'Op<Opene 0.15 0.13 5 
34 <:i5-l ,3-DidJ.Ioi"'pp""pCHC 0.11 0.081 5 

35 t.rM\S-1~3-Didt.lorop.-opcnc 0.12 O.H 5 

f' i• the ratio of the ~tq-.1 tot!IJ dilution fac:t.ol' of t.h• •ampiH to. the default i.ot.al di.lutj.q~ f..ctor o( t.h• mo!thod. 

OW ~ Orin kine: wateJ"; WW - Wut.~ water; LS - Low-level «~nta.minatl:d ~il; HS - High-l~nl contaminated aoil. 

ThC' numW:r il\ [ J ia the DLR on the California Title 22 f'brm. 

.. 

~'"~"•••,. ••· HOI · r11 .. , (APCL.QAQ(:'.PQI,..••t;~JC:l..IOPO.T~X 

LS pi/lis HS J,lf!:/k« 

s SF 

• SF 
s sF 
s 51' 

• SF 
5 SF 
5 5F 
s SF 

• SF 
s SF 
5 SF 
s SF 
5 SF 
5 SF 
s SF 
5 sF' 

• SF 
• SF 

• SF 
5 SF 
s SF 
s SF 

• SF 
s SF 
• 5F 

• 51' 
s SF 
5 SF 

• SF 
s sf' 

5 sf 
s M' 
5 sF 
• SF 

• sF' 
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An;gli~d P & Ch LabQrllt2[~ 
13760 M'a$nQU• Ave. Chiao CA O:i710 Organic MDL and RL 
Tel: (909) ~90-U28 Fnt (909) Gt0...1498 

MOt and RL (QI' Quanl~ A.gal:t:Si! Vt~:r. 10.00 Fe~!lllr~ l6l ig;g~ 
M:e~hod Oete~lion l,imit {MDL) R(!"port Limit (RL) 

Met.hd # Item nam~ DW ••/L ww p.t-/L t..S ""g/kg OW ~g/L WW pg/L 

noo(X) 36 Ethylbcm;cne 0.16 0.18 5 
37 H~;.t:a.eh.lorobut.&diene 0.28 0.60 s 
38 fs.opropylbenzf!ni!' 0.21 0.?8 5 
39 o4-Liopropyltolucnc: 0.27 0.49 5 
40 Methylent! Chlori.d~ ~39 0.25 5 

41 N.a.phth&lcne: 0.24 0.22 5 
42 Propylb~'Urlc 0.18 0.35 5 
43 Styi"Che 0.13 0.11 5 
44 1,1,1,2-T•trochlo....,i.han< 0.51 0.71 5 
45 1,1 1212-Toetrachtoro~tth&ne 0.17 0.17 5 

16 Tetr..ddoroethenf!! 0.28 0.18 5 
47 Toluenll: 0.098 0.13 5 
48 l ,'2,3-Trkhlorob~~:ne 0.30 0.20 5 
49 1,2:14-Trichlorohttraeoe 0.41 0.18 5 
50 1,1, 1 A TrichlorMthA.n~ 0.080 0.098 5 

51 
sz Thiclt.loroeLh<!M 0.070 0.13 5 
52 'lrichlorodu.Qn>methaoc 0.13 0.14 5 
54 1,2 ~3. Tri<:hloropropam: 0.82 0.56 5 
ss I ,2,4-Trim<:th,ylb ... ,....• 0.21 0.24 5 

56 l.:J,JS..Trimethylbcnzme • 0.29 0.21 5 
57 Vtnyl Chloride 0.23 0.12 5 
58 o..Xyler.t 0.12 0.20 s 
59 , m,p-Xyle~ 0.28 0.33 5 
60 f'll3 0.15 0.15 5 
61 MTBE 0.12 0.041 5 
62 T•tr..tlydroluran 5.8 2.4 50 

fit the r:~~.t\Q ot· th« at:tu:lll t(lt.•l dilution t~tttr tl( the Ampla to th~~: de(•ult t.ot•l ,dilution (aJ;:tor of the Me.thod. 
ow' .. Drinldng wat~r; ww Wute W:lliet; LS Low~l6vel (:()1\ta..minated .roil; HS .. Hia;h•level conta.m.irutt<:'d 'oil. 
Th~: number i.n ( J i• th• OLR 04 the Catirorni& Tit.l~ 22 Form. 
Fil•nam• ol thio t&bl•: (apd,qoqo.pql.vl0)11260,1•• 

.. 

L$ 14 g/k(/. HS p</>g 

' sf 
5 Sf 
5 SF' 
5 SF' 
s SF' 

5 sf 
5 SF' 
s sF 
5 sF 
5 sF 
5 sF 
$ sf' 
5 sF 
5 SF 
5 sf' 

5 sF 
5 Sf' 
5 sF 
5 sF 
5 sf' 
5 sf 
s sf 
5 sF 
5 SF 
5 sF 
so 
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Applied P & Cb Laboratory 
UTGO Mrs-.Qlht. Av~. Chino CA UUIO 

Tell (sOu) ~eo-u:aa Fax: (tot) 500..1498 

MDL and RL (or Or:anlg tnrlyelt 

Organic MDL and RL 

V.qf', 10.00 F'eburry 16, 2001 

Method Detectiot~ Limit (MOL} Repcn•t LirTH' (RL) 
Met.hd # ht:m nUnc OW p.&/1.. WW p.g/L LS ps/ks OW JJ.t./L Ww J.lt./L LS 11 g/kt, HS ~6/kg 

a260 ..A.ddit.iQ.n•I(X) I Acetone 

2 Acrolein 
3 Acrylonitrile 
4 2-Butonooe (MEK) 
5 Carbon. disulfide 

8 2~Chla~tlu'l vinyl Ether 
7 Ethyl methacrylate 
8 2-HC:xarume 
9 lodom.hane 
10 .f-Medtyl-.2.-pentanon@ 

II VinYl aost&t.e 
12 Ethyl acei.at.e 

l3 Diethyl ether 
HMTBE 
IS ETHYIA·Butyl Ether(ETBE) 
16 T-Amyl Meth_vl Ether(TAME) 
17 T·Butyl Aleohol(TBA) 
18 mioop...,PYI Ethe.(DIPE) 

5.9 

20 
2.0 
4.0 

0.066 

1.4 
1.0 
1,1 

0.90 
0.31 
0.38 
0.:19 
1.39 
0.12 
0.11 

0.089 
2.0 

0.099 

2.8 
20 
1.8 

1.8 

0.12 

1.4 
0.70 

0.68 
o ...... 
Q,IS 

O.Sl 

0.30 
0.38 

0.0-47 
0.13 

0.13 
3.0 

O.ll 

F i~ th~ ,.._tio o( the ~h•ll-l t.ot..J dil\ltiofl (.KtQr or the ilarnpl~ tQ the d~(ault tQb.l dihttiQfl r~~Qr o( th~ method. 

OW - Drinkin« water; WW- Wute water; LS - Low-le>HI eontaminated 1oil; HS- Hieh·l~vel ~ol'.ltaminat~:d soil, 
• 

.. 

fil~1 IAPCL.QAQC.PQI,..v!DICI,.-!D~O.IEX 

100 100 IOOF 
100 100 IOOF' 
so so SOF 
so so SOF' 
s • SF 

so 50 SOF' 
10 10 !OF 
so so SOF 

• 0 SF 
00 so 001' 
50 so SOF 
00 so 501' 

'" so SOF 
5 s SF 
s • SF 

s s SF 
20 20 20F 

• • Sf' 
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Applied P & Ch Laboratory 
ur•o Magnolia A••· cMno cA uno Organic Control Limit: SW -846 
't'el: (909) 590·1828 Fax: (909) 590.1498 

C:::Qnt.rol Lirnit £Q" EPA-G00/3000 lSW-848) Vei'. ~QQ__ F~bu.troi')' 18. 2001 

E:PA 

Mthod 

QC 
Typ!! 

Component 
It.emn,-,m~~: 

M<\tdx Spik!! (MS) Control Lhnit 
W.at~l" Matl'ilt St:~.il M~s.tl"ix 

R«. % RPQ %o Rcc. % RPD ,... 

624/3240 Surr. 1. 1,1:-DichlorOI!than<e·d-4 

2. Tolu~n~d8 

77-124 f'IG.I H) 

77~122 IU-110) 

'lS-121 (u.usJ 

70-128 (70-I:J"il 

'l0-123 (•1·117) 

74-122 (7i•Ull 

8260 

3. BFB 

Spik~e I. 11-d.i-CI-dh<rne 

2. Tri<:hloroel.h~en~~: 

3. Ch.loi'Qb<en:-eht:; 

ol. Toluen~ 

5. Benzene 

·surr. 1. 1,2-Dichlomet.hane-d4 

"2. Tolu.ene--d8 

3. BFB 

4. Di-Br"-F-m~t.han~ 

Spike 1. ll·d.i~Cl-~~:thene 

2. '11-ichlomethene 

3- ChiQrob-en:z.ehe 

-4, Toh1ene' 

5. Bcn~en~~: 

7J.l26 (D-:J"3tJ 

'70-129 f'r1.1S7( 

26 

30 

70-129 f:s,,uo) 30 

70.U9 )'l'f•UO) 30 

70-125 (37.1$1) 

77-l::H )1110•1:1:0) 

77-122 1••-110) 

75-121 f•i!!-115) 

28 

ISS-129 

66-!32 

74rJ22 

007122 

7 .. ·118 

70.l~8 (1110~170( 

10-123 fu.II'I"J 

74-11:2 l't-l:li) 

77.124 (U•II.t) 72-129 (IDol;lD( 

32 

33 

24 

28 

22 

73-126 ID-2:Jt) 26 65-129 32 

70-1:2'9 )'r!.U'r) 3Q 66-132 33 

7~1~13~1~ ~ 74-122 24 

70-129 ft,-I~D) 30 66-122 28 

70-125 )!f-1&1J 28 74-118 22 

82=:i/t270 SuiT. 1. Nitrob~nzene-d.S 4Jrl3J (:J~·IH) 41-133 f~!-1201 

2. 2-Fiuoco-biphenyl 

3. TerphePJ'I-dl'l 

4. Phenol-d6 

5. Z.Fluorophenol 

6. 246-Ttib..,mophenol 

Spike 1. Phenol 

2. 2-Chlorophenol 

3- 1.4-Di<hlo.-obonzooo 

36-129 IU-114) 

4,S..J3.C In~u:l) 

10-ll9 t~l)..~tl 

27-1()6 f;li•IDq) 

20.129 I!D-1231 

10·110 J$-IUI 

35-118 l::i~Ut) 

35-118 (:J<i•l:l'll 

50 

42 

42 

47 

5. 1/l, .... 'lftchlorobl!fl.zene 40.133 (H.I-t:JJ 47 

6. 4-Chloro-3-M~thylph~nol 40-130 f'l2.H7( 4S 

7, A«fi.1ltlhthei"11C .f0-134 (iT-lUI 47 

8. 4-Nitrophenol 16-148 ID-132( 66 

9. 2,4-Dinitrotoluene -40-133 ta•-13vJ 47 

10. Pentachlo.rophenol 

11. Pyrene 

The values in ( J are !rom EPA methods 

21-139 (1-t.J741) 

-40-128 (52-116·) 

59 

44 

-41·133 f30-IIS.) 

45-13-4 (1111-137) 

'20·134 ):U•IU) 

10-129 12&-1211 

20.128 (1~·1:11( 

20-ll9 

30-119 

40-119 

40..133 

40-130 

40-133 

40..134. 

23-145 

4CI-134 

:21-148 

40.13'1 

50 

44 

40 

47 

45 

47 

47 

61 

47 

64 

47 

1'11-e! fAPGL.QAQC.PQt.,wlofCL.ItiPti.T.I;:X 

LCS Cont.rol Limit 
Water" Matr.ix 
~e.% RPD~ 

77-123 

7'2~ 127 

70.129 

70-128 

70~123 

77-123 

72-1:27 

70-129 

7()...128 

70-123 

15-117 

40.113 

40·118 

40-130 

40-113 

40-119 

40-129 

35riOS 

40.127 

26 

30 

30 

30 

28 

26 

30 

30 

30 

28 

50 

42 

42 

47 

47 

45 

47 

66 

47 

42-115~. 59 

44 

Soil M.-tl"ix 
flee. % RPD% 

7()...125 32 

72-127 33 

74·122 2 ... 

72-116 28 

76-116 22 

70-125 32 

72-127 33 

74- t'2'2: 'l4 

72-ll6 28 

76-116 22 

20-114 go 
' 

39-112 44 

38-II3 40 

40-125 ... 7 

39-1H -IS 

4()..115 47 

38.-127 -47 

31·143 61 

4CI-122 47 

33-Hl 64 

40.127 47 

P&«~: 76 
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I. HEALTH AND SAFETY PLAN 

Blakely Environmental Investigations, Inc. (BEll), has established this site-specific Health and Safety Plan 
(HASP) as part of he work plan for all individuals engaged in field assessment activities at the Greve Financial 
Services, Inc. (Greve) property located at8915 Sorensen Avenue, Santa Fe Springs, CA. The plan was developed 
in accordance with Title 8 of the California Code of Regulations (8 CCR). All site work shall be conducted in a 
safe manner and comply with EPA, state and local regulations, in particular OSHA 29 CPR, part 1910, the National 
Contingency Plan, and Title 8 of the Health and Safety Code. In addition, all site work will comply with BEll 
Corporate Health and Safety Program and all supporting Standard Operating Procedures. This HASP may be 
modified during actual field activities, if necessary, as more infonnation and site-specific data is obtained. 

Prior to any work on-site, an approved copy of this HASP (latest edition) shall be provided to all 
employees and subcontractors by the Project Manager. Each subcontractor will be responsible for providing their 
own HASP. At a minimum the subcontractors' HASP must meet the requirements of this HASP. Each 
subcontractor not covered by the BEll HASP must submit their own HASP to the OTSC for review prior to 
initiation of field work. 

1.1 PURPOSE AND OBJECTIVES 

The purpose of this site-specific HASP is to provide guidelines and procedures to ensure the health a:11d 
physical safety of those persons working at the Greve property. While it may be impossible to eliminate all risks 
associated with site work, the goal is to provide precautionary and responsive measures for the protection of on-site 
personnel, the general public and the environment. 

The HASP objectives are as follows: 

• Ensure the safety of all site personnel 
• Protect the public and the environment 
• Adhere to BEll Health and Safety procedures 

1.2 IMPLEMENTATION 

This site-specific HASP, and any additions included in a subcontractor HASP, will be reviewed and the 
Field Team Review Form (Attachment I) will be completed by all site personnel prior to their scheduled field work. 
Whenever the site-specific HASP is revised or amended, personnel will be instructed in the new procedures and 
required to complete a new Field Team Review Fonn. The site-specific HASP will be implemented in the field by 
BEll's Health and Safety Coordinator and/or designated Site Safety Officer. 

2.0 BACKGROUND 

2.1 SITE LOCATION AND DESCRIPTION 

The site is located at 8915 Sorensen Avenue in Santa Fe Springs. The site was an operating chemical 
packaging facility. Petroleum hydrocarbon impacted soil and groundwater were identified at the site. Currently, the 
site is unoccupied. 

Z.Z SCOPE OF WORK 

Perform quarterly groundwater monitoring. 
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3.1 

RESPONSIBILITIES 

HEALTH AND SAFETY COORDINATOR 

As BEll's Health and Safety Coordinator (HSC), Dave Blakely is responsible for directing and 
implementing the HASP and ensuring that all BEll and subcontractor personnel have been trained in HASP 
procedures. The HSC will coordinate safety activities with subcontractors and serve as liaison with public officials 
who might wish to monitor health and safety activities on·site. The HSC will also ensure that proper protective 
equipment is available and used in the correct manner, that decontamination activities are carried out correctly, that 
specific site hazards are noted and accounted for in the Work Plan and that employees have knowledge of the local 
emergency medical system. The HSC may conduct periodic site audits to ensure compliance with the HASP and to 
note any additional hu.ards or concerns. The HSC has stop·work authorization, which shall be executed upon 
determination that an imminent health or safety hazard exists. 

3.2 DESIGNATED SITE SAFETY OFFICER 

As BEll's Site Safety Officer (SSO), James Jazmin is responsible for implementing the site-specific HASP 
in the absence of the HSC. The SSO shall conduct daily tailgate safety meetings and ensure that only authorized 
personnel are allowed at the site. In addition, the SSO shall ensure that the daily sign·in logs for site persons and 
visitors are maintained. The SSO shall report any uns.afe acts or conditions to the HSC. 

The SSO also has stop·work authorization, which shall be executed upon determination that an imminent 
danger to life or health exists. If a stop. work order is issued, due to safely concerns, the HSC shall be contacted 
immediately and appropriate steps taken to correct the situation. 

3.3 PROJECT MANAGER 

BEll Project Manager, Hiram Garcia is the direct link between BEll and the Greve. He is responsible for 
directing all on-site operations, including the overall implementation of the Health and Safety Program. In addition, 
the Project Manager is responsible for ensuring that adequate resources and personnel protective equipment are 
allocated for the health and safety of site personnel. The Project Manager is also responsible for ensuring that the 
safety personnel (via the HSC) are given free access to all relevant site information that could impact health and 
safety. He will correct conditions or work practices that could lead to employee exposure to hazardous materials. 

3.4 OCCUPATIONAL MEDICAL CONSULTANT 

SAN BERNARDfNO COMMUNITY HOSPITAL, BEll's Occupational Medical Consultant, will be 
available to answer medical questions and provide guidance in unexpected situations. The Medical Consultant will 
recommend appropriate medical monitoring for the site team members. 

3.S EMPLOYEES 

All BEll employees working at the site arc responsible for reading and understanding the HASP. They 
will be held accountable for complying with all aspects of the HASP. 

3.6 SUBCONTRACTORS 

If they desire, subcontractOJ'll on the site may provide their own site Health and Safety Plan that must 
incorporate, at a minimum, BEll's Health and Safety Plan. As described above, BEll's HSC and SSO have 
authority to ensure that subcontractor employees are following the BEll and subcontractor HASP provisions. 
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4. 

4.1 

EMERGENCY PLANNING 

EMERGENCY SERVICES 

Figure I illustrates the location of the Greve property with respect to the Hospital. !fan emergency should 

occur on-site, the Emergency Medical System (911) should be activated. 

4.2 EMERGENCY TELEPHONE NUMBERS 

Emergency telephone numbers shall be posted on-site and made immediately available at all times, These 
numbers shall include the following: 

EMERGENCY: 

s . 

.Fire (562) 944-9713 
Ambulance 911 
Police (562) 409-1850 
Emergency Rooms (see Figure I for Hospital Routes) 
Presbyterian Intercommunity Hospital (562) 945-8925 
San Bernardino Community Hospital (909) 988-9211 
BEll (Dave Blakely) (760) 249-5498 
Greve Financial Services, Inc. (Joe Kennedy) (31 0) 753-5770 

NON-EMERGENCY: 

City Fire Department 
City Police Department 
U.S. Environmental Protection Agency 
Emergency Spill Response 

HAZARD ASSESSMENT 

(562) 944-9713 
(562) 409-1850 
(202) 260-2090 

911 

This hazard assessment is based on available information conceming chemical hazards known or suspected 

to be present at the Greve property. The potential risks to site workers are evaluated below, 

S.l CHEMICAL EXPOSURE 

Site workelil may be exposed to the components of gasoline and chlorinated solvents during field activities, 

including drilling, sampling and treatment operations. Potential e~posure is to petroleum hydrocarbon· 
contaminated soil and water. A description of those suspected contaminants can be found in Table I. The routes of 

exposure for hydrocarbons are ingestion, inhalation, skin absorption and eye or skin contact. Measures shall be 
taken to eliminate personnel exposure through the usc of personal protection equipment when engineering controls 
are not feasible. Cal-OSHA and Fed-OSHA air monitoring action levels will be used to select the appropriate 
personal protective equipment (PPE) to be used at the site. 
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Table 1 -Chemical Properties of Suspected Contaminants 

.._ .... ., ....... , CASt -- .,..... ..... 
Ho.,. ........ - c,l<, 11_, Slmng ollicfiuq. many fluoride& .and 

Coio<losltn ..... __ 

pen:hlonHs., t'lilri: add. W!lh anaromralicodor. frz:42F 
bp:176F ~:12F. 

1,1·DCA CP, 1572-29-4 OxidiDB, he2t, shock. Volalieoll wltba ~ble. 
sweelish odor. frz:.s&lo 81F 

"'"'"lf(-)-
U·OCA CP, 7572-29-4 ~.heal:, shoct. Volallle -oil 'wWl a di&agi'Mable, 

sweetlahodor. fn:-58 1D S7F 
.,._~F{-1-

1,1-0CE CHrCOt 75-35-4 Allminum, Sl.dQIII. air. oopper, heat. Colorieaa ~orps (above 
[Note: Pol)merizallcn may occur il 89F) wtlh II mlk:l, sweet, 
eiCposad 10 -ollidl:zenl. chlorowiiOoic: aci:l dllorobm-Uke«<or. fn:-189F 
nitric .aeid or Claum. lnhiblt<lq; $ueb as bp:89F A~:-2F. 
llle monomeihylettun of h~ 
are added 1o prevent polytnerlzation.J 

c:i$1..2-0CE OCH•CiiC1 .......... Slrong olddizers,. Slrong. alkllis, Cdodess liquid wifl a SligHiy 
potsssi!Jm bydror:idl!l. copper. [Nate: acrid, d1lorolorm-like odor. frz: 
Usual)' conlafts.~ 1oprevent 5110-11:5F bp:11&-140F 

---1 F.!asllp:36-39F. 

1ranS 1.2-DCE CICH=CHCI - Slloog oxldizetS.. strong alblis.., Coloriese i!pd: with a siightty 
4XJI;assium hydrollide. O'Jppel". ~Note: actld.~odor. 
Usually oontakls inhibilor& to Pf'L"18"C frz:-5710 -115F bp:t18-140F 

--I Flasq,:38-39E 

..,,,.,..,. CH1CHMtis 100-4-1--4 ~oxidiDirs. Corories:51iquld wttb twomatic: 
odor. flz::-139F bp$7F 
Flasho:SOF_ 

MEK CH,COCH,C"' 13-9>-3 S4rong oxidlmrs. allines, ammonia. Colr::dese liquid will> a 
inorganic: .-:ids. caustic&-. isocyanclttJs, _,._,hgnont. -· mft-ot~odor. 

b::-123F bp-:17-5F 
-:16f. 

-....o...-<-·-~ 
;o_,_-'~-:-; ·.o...-:..:.._.:;;,3 ~ (L£:3 '------· 

<--
~.::.; ::<.::.;:-~ -1 ~;;:- -. _,,. 

UL UEL Cal .... """'H NIOSHREL IDUI Card~n~ 
OSHA OSHA (ILVI 

1.2% 7.3% 1- ·- ,,. ....... Ce TWA 0.1 ppm ... ..., Yes 

I -min) ST 1oom 
; 

- - none """" CaCO.'l-pprn Caii'H>-1 v .. 

- - ...... none -· """' Ca[N.D.I v .. 

0.5% 15.5% none ...,. Ca CalN.D.J y., 

5.6% 12-i% TWA 200 TWA TINA200ppm 1000ppm No 
ppm 200ppm 

._.,. 12.8% TWA lWA 200 TWA200ppm 1000ppm No 
200ppm -

-0.8% 6.7% TWA TWA TWA 100 llPfl ST OOOppm No 
100- ....... . ...... [10% Laj 

1.4% H.4% TWA TWA200AW" 3000ppm No 
(2001') (2001') -- ST300"""' 
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C:twnlliclll """"""' CAS I lnccfllij:iillibillils O.erlption - -

Molh,._ CH,O, 75-(19.2 Strong oo:idlzets; c.ausb:: chemk:aly-- Coitdes5 _... \irilh a 
a,.,.,. &ctive metals sueh as al!..ln'Wun, chlorcfom'Hi:e odor. 

..,_ 
~~pcMse!um..and- 139F tlp:1~ -.... 

PCE CI_;C=CCil 127·18-4 
__ ..... ;_..,.,., 

Colories.s liquid with a m!kl, 
metals suc::n a !M:hium. bei)'Gium, and ~eodar". 
bal'li.Jm:; ca!.ISiic soda; $0divmhycl~ frz:-2F bp:250F. --

1.1.1-TCA CH,CCI, 11-55-0 Strong caustics; WOng =o!zers; ~tiqllidMh a mid. 
chemica~ meWs sucli a zinc. ~-a!J.HTW.rn.Jm. magne:&klm powae~ sodium flz:-23F t:p:165F 
and pota:sliwn; WSW. [Note: Reacts 
slowly wi:h wafer 10 bm h)'drochlorlc 
acidl.] 

TCE CICH=CCI~ 79-{11--4) Strcn9 cai.lstic$. and abl!s; ~ """"'"" ...... , ...... -&elM~ mela!l. (~d\ 8$ beriufr!, l!thhJm. blue}wl!h a dlloroli:m'Hit;e 
sodium, maQI*liium.1ltaflium. l!lnd -- frz:~ bp:1S9F 
-)-

Tduet'lf'l c,H,CH, 100-66-3 Strong oo:idizers. Colorless liquid with a sweet. 
~ berw~ns-!lke odor. 
flz:·13SF bp:232F 
Rashp:~OF 

X)lenes c,H~ 13J0.-20--7 S!:roni! cOOd!zln, &tn:og aci3s. Cdorle$s. fiquiO Yritl\ an 
aromellc odor. In' 
54toSOF bp-.281 
to2S2F flasflp:81 to 
OOF 

j._:,<·;-:.~ _i :<n01J ::R_<'f;.·_~i .f-::--.:):.X: ::-_, "·i.j ~.......,._-.:...-] ~-~;..;..:,._:, (~ i-~-:-__: 

LEl. UEl. .,.. .... ACGIH ~KlSH DU< C.«i-1 
OSKA OSKA (TLV) 

13.0% 23.0% TWA c. c. Yes ,,.... 2>00-
ST 

125ppm 

...... NA TWA ca~ c. {15< y., 

"'"- """""""" """"''"" ppmJ 
C200ppm """""""'' 300 ..... 
!5""" .... 
many31'w'S 

7.5% 12.5% 350 .... 350 """' 35< .... c 350""" 700ppm No 
11...,.,..1 

"" 10.5% TWA c. Ca Yes 
(17F) (17F) 100ppm l'""'"""l 200ppm 

""""""' ("""" .... 
.in any 2 

"""~! 

UO% 1.1% """""' 200ppm """""' TWA sawn 500 ppm No 
200 ppm (10 min.} 

0.9%to 6.7%to TWA 100ppm TWA 100 ppm 900ppm No 
1.1% 7 .... '"""""' ST 150 ppm 
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Toblo 1 • CMmlcal Pro-s ofSuiOliOCiod 
Chtmleal Hlmt RoutesofE 

Be""""' lnl>aietloo,-
odsorpOOn, lngeslloo, 
SIOniol'& ronlacl. 

1,1-DCA IMaration, &::in 
adsorption,lngeoli>n, 
Sklr>'eve"""""-

1.2-llCA Inhalation. Skin 
adsc<plion. lngestioo, 
Sklnteye o:>ntad, 

1,1-DCE lnhalallon, Skin 
adso!p6:n, lngeslioo. 
Sl<inl....., oonlacl. 

cis 1.2-DCE IMalalioo, Sl<in 
adsorption, lngeoli>n, 
SkWeve oonlact. 

trans 1 ,2-0CE Inhalation, Skln. 
adsOf))tion. lnge:stioo, 
Skir.1eve contact. 

EtlrjlbeozeM lntla:Jation., Skin 
adsorption, lngestklrl, 
Skinieye contact 

MEK tr1halalion, ,.., 

i:'' lngeslioo, 
oonlact 

Meth:;lene C!lloride lnhalaOOn, Skin 
adsorpiion, lngestioo. 
Skinlel'& conlact. 

PCE lnhatation. Skin 
adsorpiion. lngestioo. 
Skir>'e-;e o:>ntad. 

. __ .-____,_ __ ~',::l• &..::--~; ;.-i:----:·-----= (c,J l-::;:-,_ ... _ .. 1 @2ill ::±£.~~~; .-ci~· .. ;_-:.;:~;:;.' j ;-. ~: Y .. ~ ti.:i~:ill 

( 

Cot!Umlntnts lecnt-lnued) 
T •• Recornmanded Rft irator S.lee:Uon 

kTitated eyes, nose. respiratory system; giddy; headache; -Blood, central nervous system, Any self-contained breathing apparat-IJ$ l!lal has a rull facepteced and :-. 
nausea; Slsggering gait; fatogue; al'ltlB~ lassitude; sian, bone marrow. eyes, is operaled In a pressure demand mode at conoentr.alions aboYe 
dermaliUs· bene mam:tW'deoressant. abdomina! oaln. res ·-- N>OSHREL 

Headache; k'!SS « appetite; naus:ea~ vomiting; intense- jaw Central nervous system. Arty setf-conlained b.real~ apparatus :that has a fulllacepieced and 
pain; cranial nerve palsy. is operab!d in a pressure demand mode at ooncenlrations above 

NiOSH REL 

Headiadle; k:l6& of appetke; nauaea; vomiting: lmense jaw Central MNOOS system. Astlj aeM'-oontalned breathing apparatus lhal .has a ru11 facflpieced and 
pain; aarial 119f'Wt palsy. is oper.alad in a pressure demand mode at concentralions .a~e 

NIOSHREL 

lrritaled e)'eS, akin, j'Jroat; <izziness; haedadie; nausea; E,.... sl<in. resplnrtory .,.....,. Arly self..conlained brealhiog apparatus that has a fulll.a.cepteced and 
clyspMe; liv<lr.lddney~: pneumoollls. central nefVOI.IS system. liver. Is operated in a pressure demand mode a1 oonce.11rations at any 

lddneys_ detectable le't'el. 

lnilated eyes, respiratory system; central nervous system e,..... resp<raoory syslem. Any self-OJRtatned breathing apparali .. tS· lhal has .e fiJI! facepleced and 
depression. oentral<~eNoos systEm. is 'IJPE!fSied In a pressure demand mode at CO!\Centralioos al up to 

200<J ppm, 

fil'iated e,.as. respiratory SY$1em: central nef!IO!.JS. S-ystem Eyes. respiratoly system, . Any selkoolained breathing apparatus ihal has a full facep;oced and 
dep<OSSioo. central nervous syslem. Is operated in a pre:ss<.~re demaOO mode at ooncent:rymon.s. at IJ{:I to-

2000ppm, 

lrritale<l eyes, Wn, mucoos membrane; headache~ Eyes, sKin, respiratofy sy&tem, Alr'f dlemlcal cartridge respirator wtth ort~anic vapor cartridges up to 
dermatitis; ~; coma. central nervoos system. 800 ppm, Any setkootaened bre.alhing apparatus that has a tult 

facepieced and is operated in a pressure Oema!ld mode at 
coocenlration& above aoo oom. 

lrrllated eyes. !01. nose; haedadle; dizUiess; vomillng: Eyes. s>in. resplnllory syslem. Any self..contained brealhing apparatus that Ms a full fa~eced and 
dermatitis. cenlral nef\fOUS sj"$lem. ia operated in a pressiJI'e Oema!ld mode al concentratiorls at ~ to 

3000 """'· 

ii'Titated eyes.. s.kin; lassitude: drowzziness; dizziness; Eyes, skin, cardio...ascular My setf--corrtaiood breathing apparatus lhat has a futl racepieced and 
oomtmess: &lgltng limbs; nausea. system, ce!Wal nei'\IOIJs is operaled In a pressure demand mode et coocenlratioos at any 

svmm. <fet~ level. 

lmtal.ed eyes, skin, nose, throat. res;Mratory system; nausea; Eyes. sm. resplnrtory s)'Siem. Any setf...corll.airled breathing apparatus that has a riJII facepfe.ced and 
llush face. neck; dizziness; ir!eoordination; headache; -· lfver.l::idneys. centnal nervous is operated ir! a pres:s.t.~re demand mode a1 coocentrallons above 
drowsiness· skWl - IWer damaoe. svslem. NIOSH REL. 
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Table 1 4 Chemical f'mpeltfu of Suspeclad 
Cbemical N.,. -of Ex-

1,1.1-TCA lnhslation. -
.adsorption. Ingestion. 
S~<W-_coolad. 

TCE lnl>olalian, Sldn 
adoclpOioo,lng-. 

~-· 
Toluer>e lnbalallon. Skin 

adSO<jlOOn. Ingestion, 
Skinleyeoootad. 

X)'lenes ..... la!ion. Stein 
adSOiption, lngesllcn, 
Skin/eye conlad.. 

:.:::.:_~~3~ ~y;:: ~3. ·~f;;, ·-.o::_--. }.<'\_.::~<-<_ 
' ( c;j 

Co_na,_ {C-Inuod) 
s ............ 

ldaled eyes. skin; headache~ lassitude; central nervous 
s)'SQ!m dejnsoion; poor oquillb!lum; dermalills; <:aJ<iac · 
a ·llwlr~. 

lrillated -eyes. skin; headache; 'Visual disturbance; lassitude; 
dizziness;1remor,: dnlwsines:s:; nausea; ~ng~ dermalilis: 
caroiac anh)'lhmlas; pareslhesia; Uver lnju!')'. 

lnilated eyes, nOse; lassitude; confusion~ euphoria; 
cialness; headsdie; ;:ilated pupils~ lacrimation; anxiety. 
JOOSCie faligue; Insomnia; 9ares1tlesia; dermiltitis liver, 
IOdnevdamaoe. 

lnftaled eyes • .siGn, nose. throal; dizZiness; excitement; 
drowsl .... ; incoordinotioo,; Alggoring gail: oomeal 
vacuofiZBtlorr. enoROOa; nausea; 'iO!'TVIlng;. aiXIomlnal pain; 
detmatilis. 

:::::..::.~ ~--_,_:,-.:=:-~J ~~_:,j .!::j~,L ~-;, --~-~-"' ~-:...:.~;} d>~'~--· . ...!__.iJ.,d 

( 
0:=-

Tll]let Organs- Recommend&d Res irator Seledion 

Eyes. skin. central nervous Any self-contained- breathk'lg apparatus lhat has a full faoepieced ancf 
syStem, :cartfiOVascular system, is operated in a pres$Ure demand mode at oonc:entralions at up kJ 
liver. 700oom, 

E!~U, -· .e.pOioly system, Airy self-cOntained brealhing apparalll$lhal has a full raceplieced and 
heert.liver. kidneys. oenlra~ is operated in a press!A'e demand mode at concentrations at any 
nervous system. d-Ole-. 

~. -· replratooy •l"'em. Any dlemical -cartridge respirator with organic vapor cartridges: 'LIP to 
central f!efVOUS system, liver-. 500 ppm. Any self-conlained breattl£ng appa~us that has a Ml 
!ddneys. !acepieced end is operaled in. a pressure demend mode at 

""'"'""'-., a~>o«e 500 oorn. 

Eyes. skin, respRtory .system, Any cherNcal eartrid9a respirator wilh orvanic vapor eartrid9es up 

- ~""· oyslem. 
l09500 ppm. Any self-contained brulhing apparalus.lhat has a full 

ga - · nellract. blood, faoepieced and is operated in a press~.We demand mode at 
'kid ..... concentrallons. abcMi 900 ppm. 
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5.2 FIRE AND EXPLOSION 

The risk of fire or explosion during site activities is present, though minimal. Toluene is considered 
flammable and is a known contaminant on-site. The lower explosive limits (LEL) for ben2ene, toluene and xylene 
are 1.3 to 1.4 percent, 1.2 percent and 1.1 percent, respectively. Their flash points are 12F, 40F and 81F, 
respectively. 

For added security, smoking will not be allowed on the site except in a designated smoking area (to be 
determined). "No Smoking" signs will be prominently displayed at numerous locations. A portable combustible 
gas monitor may be utili2ed to monitor the LEL. All work will cease if the percent LEL reaches 10 percent. 

5.3 OXYGEN DEFICIENCY 

It is not expected that an oxygen-depleted atmosphere will be encountered during site activities. Whenever 
the risk of encountering an oxygen-depleted atmosphere does exist (confined space entry, for example), precautions 
will be taken to ensure the safety of all employees. Confined space entries are used only as a last resort, when all 
other means have been exhausted. BEll uses a special permit system for confined space entry, entailing additional 
employee training and atmospheric monitoring. 

5.4 BIOLOGIC HAZARDS 

It is not anticipated that poisonous plants or ha?.ardous animals will be encountered during site activities. 

5.5 SAFETY HAZARDS 

Minimal safety ha2ards are expected onsite. All work will be performed during daylight hours and not 
within any structures located on-site to minimize the need for artificial illumination. The workplace will be free of 
scattered tools and supplies to minimize slips, trips, and fall haurds. 

5.6 HEAT RELATED DISORDERS 

Wearing personal protective equipment while conducting site operations puts the individual worker at 
considerable risk of developing heat-related disorders, collectively called heat stress. Heat emergencies fall into 
three categories: heat cramps, heat-exhaustion, and heatstroke (i.e., sunstroke). Without intervention and resolution 
of the problem, muscle cramps caused by loss of salt from heavy sweating can lead to heat-exhaustion (caused by 
dehydration) which can lead to heatstroke. Early symptoms include dizziness, fatigue, muscle cramps, nausea, 
profuse sweating, thirst, weakness, and lightheadedness. Later symptoms of heat-exhaustion include cool moist 
skin, dilated pupils, headache, pale skin, irrational behavior, nausea, vomitting, and unconsciousness. Symptoms of 
heatstroke are dry, hot, red skin, fever, dark urine, confusion, rapid slow breathing, rapid weak pulse, seizures, 

small pupils, unconsciousness. On-site personnel will stay hydrated. Mandatory water breaks will be taken every 
30 minutes to avoid dehydration. Monitoring will be performed to avoid heat stress, using both oral temperatures 
and radial pulse rate for all workers engaging in heavy labor at ambient temperatures over 70'F. 

5.7 NOISE 

Excess exposure to noise above 85 decibels (dBa) is not anticipated during work at the Greve property, 
however, hearing protection will be mandatory. In general, excess noise is "suspected" when people standing next 
to each other are not audible to one another. A Hearing Conservation Program has been established by BEll and is 
in effect for all site locations. The noise level will be monitored continuously with a Quest dosimeter or equivalent. 
Any noise levels above 85 dBa, the action level, will require earplugs. 

'·~· . 
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5.8 ELECTRICAL HAZARDS 

All electrical work, installation and wire capacities shall be in accordance with the provisions of the 
National electric Code. Power cords will be UL·Iisted heavy duty and include a grounding plug. All power cords 
and receptacles shall be inspected before usc to ensure that the casings are not cracked, grounding prongs are 
attached and that there are not other visible defects. If any defects are found, the cord, receptacle or equipment shall 
be tagged and placed out of use until repaired or disposed of. During equipment maintenance activities, proper 
locknut procedures will be utilized. 

In addition, all equipment used on-site including drill rigs or remediation systems will be a_1ninimum 
distance of ten-feet from overhead high voltage lines. OSA Digalert will be contacted a minimum of two working 
days prior to initiating subsurface activities. 

6. HEALTH AND SAFETY TRAINING 

This section describes the health and safety training requirements necessary for participating in field 
operations at the Greve property. 

6.1 TRAINING REQUIREMENTS 

BEll employees and subcontractors who enter the site will be trained to be able to recognize and 
understand the potential hazards to health and safety associated with the site operations. All BEll employees 
potentially exposed to hazardous substances will have participated in 40 hours of health and safety insb'uction and 
actual field experience under the direct supervision of a trained, experienced supervisor. The objectives of the 
health and safety training are: 

• 
• 

• 

To make each team member aware of the potential hazards they may encounter; 

To provide the knowledge and· skills necessary to perform the work with minimal risk to 
worker health and safety; 

To make workers aware ofthe purpose and limitations of safety equipment; 

• To ensure that workers can safely avoid or escape from emergency situations. 

6.l ADDITIONAL TRAINING REQUIREMENTS 

Workers exposed to special hazards during field operations at the Greve property shall receive additional 
training as determined by the Project Health and Safety Coordinator. On-site managers and supervisors shall 
receive all training required for employees whom they supervise, plus eight additional hours of specialized training 
on management and supervision of such operations. Prior work experience or training will be acceptable provided 
that it is equivalent to the training requirements specified above. Whenever employees are working on-site, at least 
one person will be currently certified in Standard First Aid/CPR training. 

6.3 DAILY SAFETY MEETINGS 

Site-specific "tailgate'! safety briefings will be conducted daily by the SSO or his designee to discuss the 
day's operations, review any modifications to the HASP arid ensure that site personnel have the necessary 
infonnation to conduct their jobs safely. The Tailgate Safety Meeting Fonn (Attachment 2) will be completed 
during this briefing and signed by all personnel in anendance. All completed forms shall be maintained on-site. 
Upon completion of the project, all forms shall be forwarded to the project Health and Safety files. 

ANINS000310 
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6.4 TRAINING PROGRAM CON'fli:NT 

BEll's Health and Safety Training Program involves instruction, self-study and field exercises in the 

following areas: 

7. 

7.1 

• 

• 

• 

• 

• 

• 

Science of Hazardous Materials: Chemical and physical properties ofha:.tardous 

materials. 

Toxicology: Dose response, routes of exposure, toxic effects and exposure limits . 

Industrial Hygiene: Selection and use of proper protective equipment and clothing to 

ensure minimal contact with contamination, along with the proper methods to 

decontaminate non-disposable equipment. 

Decontamination: The methods to don and doff protective equipment and clothing to 

ensure minimal contact with contamination, along with the proper methods, to 

decontaminate non-disposable equipment. 

Emergencies: Potential emergency situations, first aid, self-rescue techniques, 

emergency drills, Record keeping and investigation. 

BEll Procedures: Ail aspects of the BEll Health and Safety Program for Hazardous 

Waste Site Operations, site-specific HASP, the Corrective Action Plan, and company 

standard operating procedures regarding these areas: 

• Names of personnel and alternate$ responsible for site safety and health: 

• Known or suspected health and safety hazards; 
• Proper use ofp~rsonal protective equipment: 
• Work Practices to minimize risks; 
• Safe use of engineering controls and equipment; 
• Medical surveillance requirements; 
• Site control measures; 
• Decontamination procedures. 

MEDICAL SURVEILLANCE 

GENERAL 

A medical surveillance progrom has been instituted by BEll for all employees with potential exposure to 

hazardous substances. An initial medical examination is given upon initiation of employment, annually thereafter, 

and upon termination (if the employee has not had an examination within the last six months). In addition, baseline 

monitoring and job termination monitoring may be established to document exposure for project personnel. 

Subcontractors working with hazardous materials or in the site exclusion zones will be required to have their own 

company medical monitoring plan that meets BEll standards at a minimum. 

7.1 EXAMINATIONS 

Each team member must have a physical examination prior to working on-site to verify that he/she is 

physically able to use protective equipment (including respirators), work in hot or cold environments and have no 

predispositions to occupationally-induced disease. The medical program will also consist of periodic follow-up 

exams and additional exams as needed to evaluate specific exposures of unexplainable illnesses. The exams will be 

provided by the San Bernardino Community Hospital or an equally qualified altcn~ate who is Board-cenified in 

Occupational Medicine. 

ANINS000311 
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8. PERSONAL PROTECTIVE EQUIPMENT 

This section details the level of personal protection to be used during field operations at the Greve 
property. Appropriate levels of protection have been determined for areas on-site through the information detailed 
in the site hazard assessment. 

8.1 GENERAL 

During all field operations, personnel shall wear hardhats, safety glasses, steel toe safety boots, and hearing 
protection (earplugs and earmuffs). Any coveralls and work boots that are worn on-site should not be worn off-site. 

8.2 LEVEL D OPERATIONS 

Level D operations will include equipment operators and all site personnel. Level D personnel will wear 
work Tyvek coveralls and Nitrile gloves, and bave in their possession an air purifying respirator (half or full-face) 
with organic vapor cartridges. Operations requiring Tyvek coveralls, Nitrile gloves and the possession of a 
respirator will be boring advancement and soil vapor sample collection. Liquid repellant coveralls will be present 
on site should site activities require that type of protection. Respirator use may be needed during these activities 
depending on air monitoring concentrations. Those individuals using respirators will follow a site specific change 
out schedule, which be developed on site. The change out schedule will depend on the air concentrations prcsen~ 
the duty of the work (hard or light labor), number of hours of exposure, temperature, and humidity. 

8.3 LEVEL C OPERATIONS 

The use of Level C protection at the Oreve property is not anticipated. Previous air monitoring on-site has 
identified no significant concentrations of benzene vapors with a photo-ionization detector (PID), which was 
identified in free product on groundwater at the site. Nevertheless, Level C protection shall be implemented in areas 
where task-specific air monitoring indicates that the action level of l ppm as BTEX with a PID or 0.1 ppm as 
chlorinated compounds with a for a 30-minute period. It is not anticipated that this level of air contamination will be 
present during remediation activities at the site. Level C protective clothing will consist of the general protective 
gear plus air purifying respirators with organic vapor cartridges. In addition, personnel will wear surgical inner 
gloves, Nitrile outer gloves, nuke booties and tyvek or saran-coated tyvek coveralls (depending on moisture or 
splash hazard). 

Two photoionization detectors (PID) will be used on-site to monitor the air quality for BTEX and 
chlorinated components. The PID will be calibrated with isobutylene and hexane. The PID lamps will be 9.5 eV 
and I 0.2 eV. The action level for the use of air purifying respirators will be set at I ppm as benzene and 0.1 ppm as 
chlorinated hydrocarbons. The action level will be inputted into the PID in alarm mode. The PID will be within 
ten-feet of on-site operations. The PID will continuously monitor the air quality and sound an alarm when action 
levels are exceeded. To further protect site workers from possible exposure, a rigorous cartridge exchange program 
will be enforced. Organic vapor/acid gas cartridges will be used in all respirators. All personnel undergo annual 
respiratory protection training in January of each year. 

8.4 LEVEL B OPERATIONS 

The use of Level B protection at the Greve property is not anticipated. However, Level B protection shall 
be used when BTEX air monitoring concentrations exceed S ppm and/or chlorinated compounds e•ceed 0.5 ppm for 
a 30-minute period. Level B shall consist ofoll personnel protective equipment described above in Level C 
operations with tho substitution of a pressure demand SCBA with full face piece. 

The above levels of protection will be utilized during initial field operations. Upon receiving data from air, 
soil and water sampling, these levels of protection will be re-evaluated to provide sufficient employee protection 
while maximizing productivity. A siruation may be present in which Level C respiratory protection is utilized while 
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Level 0 clothing is used. Criteria for downgrading personnel protective equipment during field activities will be 

laboratory results indicating no potential for exposure above the Permissible Exposure Level (PEL) for any site 
contaminant, 

9. SITE CONTROL 

9.1 SITE SECURITY 

No one will be allowed to enter a site work area unless they have been given permission to do so by the 
Project Manager and the Site Safety Officer, and otherwise follow applicable portions of this HASP. All work areas 

are secured with a chain linked fence which will be kept locked at all times. 

9.2 DECONTAMINATION PROCEDURES 

In order to assure that contamination is controlled and not spread from the site, decontamination 
procedures will be employed for both equipment and personnel. All decontamination activity will be monitored to 
assure compliance with the procedures described below. 

Decontamination of personnel and equipment will be required following the monitoring activities.· 
Decontamination procedures will be developed for both equipment and personnel. A distinction will be made 
between personnel equipment and monitoring equipment for purposes of decontamination. 

9.2.1 STANDARD DECONTAMINATION 

All field personnel exiting from the site must pass through a personnel contamination reduction corridor 
(CRC). At a minimum, all personnel exiting the site will remove all protective clothing and wash their face and 
hands before entering lunch and break areas to eat, drink or smoke. All personnel will perform a field wash (as 
defined below) before leaving the site. All coveralls, gloves, and other protective wear will be containerized in 55· 
gallon drums. Decontamination of equipment will be performed with a triple rinse of Liquinox water, rinse water, 
and deionized water. 

A temporary CRC will be established by spreading a waterproof ground sheet and using several tubs for 
personnel decontamination. The area will be established by the SSO in discussion with the HSC and BEll Project 
Manager. 

On-site showering will not be required as part of the routine decontamination procedure. However, a 
shower will be taken at the end of the working day after returning from the site to complete the decontamination 
process before the next meal or retiring for the day. 

Disposal equipment, including respirator cartridges, must be placed in heavy plastic bags or directly into 
55-gallon drums for off-site disposal in an approved manner. Used decontamination solutions will also be stored in 
55-gallon drums. 

9.2.2 EMERGENCY DECONTAMINATION 

In the event that a seriously injured person is suspected of being contaminated, the SSO or other site 
worker will wrap the injured individual in clean plastic sheeting to prevent contamination of the ambulance. Less 
severely injured individuals will have their protective clothing carefully cut off before transport to the hospital. 

9.2.3 COVERALLS 

If coveralls are sent off·site for cleaning, the cleaner establishment will be notified of any huArds prior to 
receiving the coveralls. 
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9.3 WATER A V AILABJLITY 

Potable water will be available on-site. In addition, there are readily accessible toilet facilities on-site for 

personnel use. 

9.4 RECORD KEEPING 

To assure HASP implementation, many site activities will be documented. These include maintenance of 

the HASP at the site; employee HASP sign-off; daily safety briefings; site sign-in log; emergency medical data 

sheets; health and safety log-notes (which include instrument calibration records, sampling data. monitoring results 

and incident reports); chemical safety data sheets; and other records identified in the HASP. All documents noted 

are subject to audit and review by the Project Health and Safety Coordinator and/or Certified Industrial Hygienist. 

9.5 EMERGENCY RESPONSE PLAN 

Emergency response procedures have been developed for extraordinary events that could occur during 

field operations. These events include accidents and/or injuries, chemical exposure, spills and fires. 

In general, the following action$ shall be implemented in the event of an emergency: 

I. First aid or other appropriate initial action will be administered by those closest to the 

accident/event. This assistance will be coordlnRted by the deslgnRted Site Safety Officer and 

will be conducted so that those rendering assistance are not placed In a situation or 
unacceptable risk. .The primary concern is to avoid placing a greater number of personnel in 

jeopardy. 

2 . 

3. 

The Project Manager, Field Supervisor and Health and Safety Coordinator will be notified 

immediately. They will in turn notify Greve Financial Services, Inc .. 

An Accident/Incident Report will be completed by the injured individual or witness and·Site 

Supervisor. The Accident Report will then be forwarded to the Project Manager. Upon reviewing 

and commenting on the accident/incident, the fonn will be forwarded to the BEll Health and 

Safety Coordinator who in tum will investigate and make comments on the accident/incident. 

Any necessary changes to the operation will be made to prevent the same accident or near miss 

situation from occurring in the future. 

9.5.1 ACCIDENTS AND INJURIES 

The following response procedures should not be considered inflexible. Every accident presents a unique 

hazard that must be dealt with by trained personnel working in a calm, controlled manner. In the event of an 

accident/unusual event, the prime consideration is to provide the appropriate initial response to assist those in 

jeopardy without placing additional personnel at unnecessary risk. 

9.!5.1.1 ACCIDENT/INJURY IN CONTAMINATED AREA 

If a person working in a contaminated area is physically injured, American Red Cross first aid procedures 

will be followed. Depending on the severity ofthe injury, emergency medical response may be sought. If the 

person can be moved, they will be taken to the edge of the site (on a stretcher, if needed) where contaminated 

clothing will be removed (if possible), emergency first aid administered and transportation to a local emergency 

medical facility awaited. 

ANINS000314 



' .. ' .. 8 'J 

• I 
:.\ 

. ,1 .. 

i'-

i 
l 

,·,:: .. ··~-''' ... 

9.5.1.2 ACCIDENT/INJURY IN NON-CONTAMINATED AREA 

For accidents/injuries in a non-contaminated hazardous area, the procedures above should be followed with 

the exception that the injured individual should not be moved and the removal of contaminated clothing would not 

be necessary. 

9.5.2 CHEMICAL EXPOSURE 

If the injury to the worker is chemical in namre (e.g., overexposure), the following first aid procedures are 

generally to be instimted as soon as possible. 

9.5.2.1 EYE EXPOSURE 

If contaminated solids or liquids get into the eyes, they will be washed immediately for 15 to 30 minutes at 

the emergency eyewash station using large amounts of water and lifting the lower and upper lids occasionally. 

Medical attention will be obtained immediately. (Use of contact lenses is not permitted in a designated Exclusion 

Zone). 

9.5.2.2 SKIN EXPOSURE 

If contamina1ed solid or liquid gets on the skin, the affected area will be promptly washed with soap or 

mild detergent and water. If contaminated solids or liquids penetrate through the clothing, clothing will be 

immediately removed and the skin washed with soap or mild detergent and water. Medical attention will be 

obtained if symptoms warrant . 

9.5.2.3 INHALATION 

lf a person inhales a large volume of potentially toxic vapors, they will be moved to fresh air at once. If 

breathing has stopped, artificial respiration will be performed. The affected person will be kept warm and at rest. 

Medical attention will be obtained immediately. 

9.5.1.4 INGESTION 

If contaminated soil or liquid is swallowed, medical attention will be obtained immediately. Before first 

aid is given, the Poison control Center shall be called. 

9.5.3 FIRES 

Fire extinguisher will be available on-site in support areas and in all vehicles. Fire extinguisher will be 20 

lb. ABC's rated. Personnel will be trained in the proper use of fire extinguisher, techniques for smothering fires 

and emergency evacuation procedures. All personnel will be instructed to summon the local Fire Department if a 

fire should occur. 

9.5.3.1 SMALL FIRES 

In the event of a small tire at the site, the following actions shall be taken: 

I. Evacuate all unnecessary personnel from the area; 

2. Attempt to extinguish fire using portable fire extinguisher or by smothering 
(personnel protective equipment may be required); 

3. Request emergency response assistance (ambulance, local Fire Department, 
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hospital, poison control center) as appropriate for any injuries or exposures to 
hazardous chemicals which occur during suppression of the fire; 

Notify the BEll Project Manager and Health and Safety Coordinator; 

Notify Greve Financial Services, Inc .. 

9.5.3.2 LARGE FIRES 

In the event of a large tire, or small fire, which cannot be extinguished, the following actions shall be 
taken: 

I. Evacuate all personnel from the area, preferably to an upwind location; 

2. Notify the local Fire Department and other emergency response agencies; 

3. Notify the BEll Project Manager and Health and Safety Coordinator; 

4. Notify Greve Financial Services, Inc .. 

9.6 EMERGENCY FOLLOW-UP AND EVALUATION 

The BEll Field Supervisor will notify the Project Manager and Health and Safety 

Coordinator as soon as possible after an emergcncy situation has been stabilized. The Project Manager will then 

notify Greve Financial Services, Inc., appropriate agencies and environmental contacts. If an individual is injures, 

an Accident/Incident Report will he filed with the HSC. 

9. 7 PROCEDURES FOR REPORTING TO FEDERAL, STATE, AND LOCAL AGENCIES 

In all cases, the BEll Project Manager will be notified. He, in tum, will contact the client and any 

regulatory agencies. 

9.8 EMERGENCY EVACUATION PROCEDURES 

In the event of a site emergency, all workers at the site will be notified by the SSO or designee to 

stop work immediately and offer assistance. Those not needed for immediate assistance will decontaminate per 

normal procedures and leave the site. 

9.9 GENERAL S-'FE WORK PRACTICES 

9.9.1 MINIMIZATION OF CONTAMINATION 

Personnel and equipment used in the contaminated area should be minimized, consistent with 

effective site operations. Only absolutely required samples will be taken back to the laboratory. Contamination will 

be avoided wherever possible by not kneeling on contaminated ground, avoiding puddles where possible and using 

plastic drop cloths and equipment covers. 

9.9.2 SAMPLING PROCEDURES 

Standard operating procedures will minimize the risk of personnel exposure to hazardous 

materials during sampling, packaging and shipping. and minimize the risk of exposure of others to spilled or 
residual waste materials. 
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9.9.3 SAFETY EQUIPMENT 

First aid kits and fire extinguishers will be available on-site whenever work is being perfonned, 
First aid kits will contain at a minimum the following equipment: large absorbent gauze, adhesive bandages, 
bandage compresses, gauze pads, eye dressing, scissors, tweezers, triangular bandages, antiseptic pads, first aid 
book, activated charcoal, syrup of ipecac, burn spray and roller badges. First aid kits will be portable.· 

9.9.4 FORBIDDEN ACTIVITIES 

a. Eating drinking, chewing gum or tobacco, smoking or any practice that increases tbe 
probability of hand-to-mouth transfer and ingestion of materials in any area designated 
as contaminated; 

b. Ignition of flammable liquids or starting open flames; 

c. Wearing contact lenses on-site; 

d. Use of non-prescription controlled substances or alcohol on-site; 

e. Site work at night. 

Appropriate signs will be posted at the site, 
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Field Team Review and Emergency Data 

I have read and reviewed the most recent revision ~~--~~~---­
Date 

of the Health and Safety Plan (HASP) for the ----=-:-------­
Project 

--------~· I understand the information contained therein and will 
Site 

comply with all aspects of the HASP. 

Name: 

Signature: 

Date: 

This information is in case of emergency only: 

Social Security #: 

Person(s) to notify in case of Emergency: 

Relationship: 

Daytime Phone#:---------------------­

Name of Physician: ------------Phone#:-------

Medical Coverage: ----------------------

Employee Date of Birth: ---------------------­

*Known Allergies: 

*Known Medical Conditions: 

*any known allergies or medical conditions that physicians should be made aware of before 
medical attention is given (i.e. allergic to penicillin). 
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TAILGATE SAFETY MEETING 

Facility ---------:-:------------,-..,.,....------
Date -------- Time ______ Job Number ___ _ 

Client -------- Address ---------------

Specific Location -------------------------

rype~Wo~ ----------------------------

Chemicals Used ------=-=-=========----------~ 
SAFETY TOPICS PRESENTED 

Protective Clothing/Equipment ----------------­
Chemical Hazards ---------------------------

Ph~icaiHazaros -------------------------

Emergency Procedures -------------------------

Hospital/Clinic _______ ,Phone, _____ ,Paramedic Phone __ _ 

Hospital Address --------------------­
Special Equipment -------------------------

Other -----------~======-------------­ATTENDEES 

Name (printed) Signature 

Meeting COnducted by -------

Supervisor ----------'Manager _________ __ 
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